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HYDROLOGIC  PROGRAM 

Rio  Blanco  Oil  Shale  Project  is  conducting  a  surface  and  sub¬ 
surface  Hydrologic  Program  to  establish  baseline  hydrologic  data 
and  to  supply  the  data  required  to  design  mine  dewatering.  RBOSP 
Progress  Report  2  presented  the  hydrologic  data  obtained  during 
the  corehole  drilling  program.  RBOSP  Progress  Report  3  presented 
the  data  collected  during  formal  pump  testing.  This  progress 
report  will  present  continuing  data  collected  from  the  hydrologic 
monitoring  program,  data  from  the  drilling  of  monitor  hole  3,  as 
well  as  hydrologic  interpretive  analyses.  Interpretive  informa¬ 
tion  based  on  data  collected  to  date  in  this  report  includes 
recharge  and  leakage  effects,  permeability,  appaient  velocities, 
piezometric  levels,  transmissivity  areal  plots  and  Theis  and 
Jacob  plot  analysis.  In  addition,  areal  distribution  of  selected 
chemical  constituents  are  also  plotted. 

RBOSP  Progress  Report  *4  submits  the  data  generated  from  the 
Hydrologic  Program  to  the  Area  Oil  Shale  Supervisor  in  two  parts. 
Those  parts  are:  1)  Interpretive  Text,  and  2}  Raw  Data.  The 
Interpretive  Text  contains  interpretation  and  explanation  of  the 
hydrologic  data  while  the  Raw  Data  portion  contains  computer  print 
outs  of  the  raw  field  data.  The  raw  field  data  was  digitized  foi 
ease  of  storage  and  recall  and  to  provide  input  to  various  com¬ 
puter  programs. 

Hydrologic  data  collection  began  with  the  drilling  and  coring 
operations  by  RBOSP  in  July  1 97^ -  Previous  hydrologic  baseline 
data  collected  in  the  area  is  contained  in  “Phase  II,  Preliminary 
Dewatering  Analysis  Report,  Cameron  Engineers,  November,  1972“  and 
“Phase  II,  Preliminary  Hydrogeologic  Report  for  AMOCO,  December, 
1973,"  and  RBOSP  Progress  Reports  2  and  3,  Section  1.2  Hydrologic 
Program.  Wright  Water  Engineers,  Inc.,  Denver,  Colorado  has  been 
compiling  the  hydrologic  data  on  behalf  of  RBOSP. 
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SURFACE  WATER  MONITORING  STATIONS 


As  part  of  the  environmental  baseline  monitoring  program,  RBOSP 
has  contracted  with  the  Colorado  River  Water  Conservation  Dis¬ 
trict  to  have  Water  Resources  Division  of  the  USGS  construct  11 
surface  water  monitoring  stations.  Six  of  these  stations  have 
been  in  operation  since  March  of  1974.  The  Rinky  Dink  Gulch 
Station  has  been  in  operation  since  November  1974.  The  four  new 
gaging  stations  monitoring  the  84  Mesa  area  are  presently  under 
construction,  however,  it  should  be  noted  that  monitoring  has  been 
carried  out  for  the  past  several  months.  Table  1.2.1  gives  the 
USGS  identification  number  and  location  for  the  11  surface  stream 
gaging  stations  and  the  6  rain  gaging  stations. 

Table  1.2-2  shows  the  data  collection  schedule  for  the  11  stream 
gaging  stations.  It  should  be  noted,  however,  that,  to  date, 
continuous  temperature  and  specific  conductance  data  have  not 
been  received  from  the  USGS.  In  addition,  we  are  also  waiting 
to  receive  the  sediment  discharge  data  for  1975  which  we  under¬ 
stand  will  be  forthcoming  at  the  end  of  the  water  year.  The  results 
of  the  data  collection  program  are  in  Section  1.2.2  of  this  report. 
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TABLE  1.2-1 


LOCATION  AND  USGS  IDENTIFICATION  NUMBERS 
FOR  SURFACE  AND  RAIN  GAGING  STATIONS 


USGS 

I  dent i f i cat  I  on 
Number 

09306237 

09306235 

09306240 

09306242 

09306230* 

09306255 

09306241 

09306248 

09306250 

09306246 

093062.44 


Locat i on 

Dry  Fork  near  west  line  Tract  C-a 

Corral  Gulch  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 

Corral  Gulch  east  of  Tract  C-a 

Stake  Springs  Draw  near  confluence  with 
Corral  Gulch 

Yellow  Creek  near  White  River,  Colorado 
"Rinky  Dink"  Gulch  near  east  line  Tract  C-a 
Upper  Big  Duck  Creek  north  of  84  Mesa 
Lower  Big  Duck  Creek  north  Of  84  Mesa 
Tributary  to  Yellow  Creek  east  of  84  Mesa 
Corral  Gulch  south  of  84  Mesa 


09306235 

09306237 

09306240 


Rain  Storage-Type  Gages 

Corral  Gulch  near  west  line  Tract  C-a 

Dry  Fork  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 


09306230 

09306255 
No  number 


R e cording  Rain  Gage 

Stake  Springs  Draw  near  confluence  with 
Corral  Gulch 

Yellow  Creek  near  White  River,  Colorado 

Cathedral  Bluffs  located  in  NW  1/4,  NW  1/4, 
Sec.  14,  T2S ,  R100W 


*Given  incorrectly  in  RB0SP  Reports  2  and  3 
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TABLE  1.2-2 


DATA  COLLECTION  SCHEDULE  FOR  STREAM  GAGING  STATIONS 


CONTINUOUSLY  OR  AUTOMATICALLY 
Flow  Rate 

Sediment  Discharge 
Temperature 
Specific  Conductance 

PERIODICALLY 

Storage  Rain  Gages 
Recording  Rain  Gages 


SEMI-MONTHLY 

Water  Samples  Analyzed  for: 

Ba  r  i  urn 

Su 1  fate 

Turbidity 

Boron 

Z  i  nc 

Dissolved  Oxygen 

Calcium 

Ammon i a 

pH 

Chromium  (Hexavalent) 

Bi carbonate 

Arsen i c 

Copper 

Carbonate 

Cadmi urn 

FI uor i de 

Chi ori de 

Lead 

1  ron 

Color 

Manganese 

Lithium 

D i ssol ved  Sol  ids 

Mercury 

Magnes i urn 

Kje 1 dah 1  Nit  rogen 

Total  Phosphate 

Potass i urn 

Nitrate 

Ortho  Phosphate 

Se 1 en i urn 

Nitrite 

Cyan i de 

Silica 

Odor 

Sul  fide 

Sod i urn 

Oil  and  G rease 

QUARTERLY 

Sample  and  Analyze: 

COD 

Rad i oact i v i ty 

Spect rog raph i c  Scan 

Feca 1  Col i form 

Gross  Alpha 

67  Elements 

Pest i c i des 

k  picocuries/1 

TOC 

Pol ycycl i c  Aromat i cs 

Ra226 

10  mg/1 

DOC 

SOC 

Gross  Beta 

100  picocuries/1 

Phenol s 

Th230 

Sulfur 

U  ran i urn 

N i t  rogen 
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SURFACE  WATER  DATA  COLLECTION 

The  surface  water  data  received  by  RBOSP,  collected  in  1974, 
are  presented  in  RBOSP  Reports  No.  2  and  3-  Report  No.  3 
also  contains  in  the  Raw  Data  Volume  I  copies  of  the  USGS  com¬ 
puter  print-outs  for  the  analysis  of  the  various  chemical  con¬ 
stituents.  It  should  be  noted  that  the  Raw  Data  Volume  of 
this  Report  contains  only  the  1975  data  received  to  date. 

The  four  stations  connected  with  84  Mesa  have  been  monitored 
since  April  16,  1975.  The  first  samples  were  collected  June 
12,  1975. 

With  the  exception  of  the  four  84  Mesa  gaging  stations,  only 
four stat i ons  recorded  any  discharge  during  the  period  beginning 
in  May  and  ending  in  August  1975.  These  four  stations  are 
Corral  Gulch  and  Box  Elder  Gulch  near  the  west  line  of  Tract 
C-a,  Corral  Gulch  east  of  Tract  C-a  and  Yellow  Creek  near  the 
White  River.  Tables  1.2-3  through  1.2-6  show  the  amount  of  the 
#  various  chemical  constituents  as  reported  by  the  USGS  during 

this  period.  It  should  be  noted  that  these  data  are  preliminary 
and  therefore  subject  to  corrections  and  revisions.  As  of  this 
date,  RBOSP  has  yet  to  receive  data  from  the  continuous  moni¬ 
toring  of  temperatures  and  conductivity  from  the  USGS.  This 
data  will  be  reported  when  it  is  received. 

As  previously  noted,  the  first  runoff  event  for  the  84  Mesa 
gaging  stations  occurred  June  12,  1975.  Since  this  time,  several 
other  runoff  events  have  occurred,  however,  at  this  time,  the 
data  have  not  been  reported  to  RBOSP.  It  is  anticipated  that 
the  information  will  be  available  for  the  next  quarterly  report. 

Review  of  the  USGS  instantaneous  discharge  conductivity,  boron 
and  fluoride  data  for  May  through  August  was  made  for  the  gaging 
stations  at  Box  Elder  Gulch,  Corral  Gulch  east  of  Tract  C-a  and 
west  of  Tract  C-a,  and  the  station  on  Yellow  Creek  near  the  White 
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River.  The  Box  Elder  Gulch  Station  recorded  flow  only  during 
May  and  June  1975  having  an  average  instantaneous  discharge  of 
0.5  cfs.  Discharge  at  Corral  Gulch  east  of  the  Tract  dropped 
back  to  a  median  level  of  about  1 .2  cfs  after  reaching  a  rela- 
tively  sudden  high  of  3  cfs  in  May  due  to  spring  runoff.  Corral 
Gulch  west  of  the  Tract  recorded  a  saml 1  and  broad  increase  and 
decrease  from  mid-May  through  mid-July.  A  peak  of  about  .2  cfs 
in  late  June  was  reached  from  a  previous  base  of  less  than  .01  cfs. 

The  last  recorded  value  of  .1  cfs  indicated  a  trend  back  to  a 
barely  detectable  amount.  Discharge  in  Yellow  Creek  near  White 
River  has  been  more  variable  with  a  low  of  about  1.1  cfs  being 
reached  after  a  down  trend  from  a  peak  of  3-3  cfs.  A  somewhat 
strong  increase  which  reached  1.7  cfs  in  mid-July  occurred  from 
the  low  in  June.  Thereafter,  a  rapid  return  to  the  low  of  1 . 1 
cfs  was  recorded. 

Conductivity,  as  recorded  by  the  USGS  for  the  four  stations  men¬ 
tioned,  presents  a  relatively  stable  picutre.  At  Box  Elder  Gulch, 
conductivity  ranged  from  800  to  750  umhos/cm.  At  Corral  Gulch 
west  of  the  Tract,  a  slight  drop  from  1100  to  9^0  umhos/cm  occurred 
in  late  May.  A  recovery  to  the  former  value  of  1100  took  place 
from  May  through  July.  Corral  Gulch  east  of  the  Tract  has  been  on 
a  downward  trend  from  a  late  May  value  of  1500  umhos/cm  to  a  late 
July  recording  of  about  1100  umhos/cm.  Yellow  Creek  values  have 
been  most  variable  and  consistently  highest  with  a  peak  value 
being  reached  in  late  June  of  4200  umhos/cm  from  a  low  of  3000 
umhos/cm  in  late  May.  July  values  indicate  a  downward  trend  to 
3500  umhos/cm  near  mid-month  and  then  an  upward  trend  to  4400 
umhos/cm  in  mid-August. 

Boron  values  have  been  stable  and  close  to  the  corresponding 
median  values  in  Yellow  Creek,  .7  ppm,  and  Corral  Gulch  (.1  ppm) 
west  of  the  Tract.  In  Corral  Gulch  east  of  the-Tract,  boron 
values  fluctuated  from  .2  ppm  to  .7  ppm  in  April  and  May  with  a 
fairly  stable  trend  at  0 . 1 6  ppm  indicated  from  mid-June  to  late 
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July.  Boron  concentrations  in  Box  Elder  Gulch  decreased  from 
1.0  ppm  in  May  to  0.7  ppm  in  late  June. 

Fluoride  in  Corral  Gulch  west  of  the  Tract  has  been  stable  at 
.3  ppm  from  late  May  through  July.  Yellow  Creek  values  fluctu¬ 
ated  from  1.8  ppm  to  2.5  ppm  during  the  same  period.  Corral 
Gulch  east  of  the  Tract  has  had  wide  fluctuations.  A  low  in 
mid-May  of  .4  ppm  was  rapidly  replaced  by  a  value  of  2.8  ppm 
in  late  May.  A  sudden  decrease  to  .5  ppm  occurred  by  mid-June. 
Thereafter,  through  late  July,  a  relatively  stable  .5  ppm  value 
has  been  reported.  Box  Elder  Gulch  fluoride  values  are  0.3  ppm. 

Examples  of  constituents  that  increase  in  concentration  by 
orders  of  magnitude  from  gaging  stations  around  Tract  C-a  to 
the  gaging  stations  at  the  mouth  of  Yellow  Creek  include 
alkalinity,  barium,  boron,  bicarbonate,  chloride,  sodium  and 
sulfate.  Conductivity  and  total  dissolved  solids  also  increased 
at  least  four  times. 

Summary  water  analyses  for  stream  gaging  stations  at  Box  Elder 
Gulch,  Corral  Gulch  west  and  east  of  the  Tract,  and  Yellow  Gulch 
are  presented  in  Table  1.2-3  through  1.2-6.  Upon  comparison  of 
samples  taken  on  or  near  Tract  C-a  to  that  of  the  station  at 
Yellow  Creek  near  White  River,  water  quality  varies  substantially. 

In  general,  stream  flows  from  the  Tract  pick  up  their  contaminants 
along  their  way  to  the  mouth  of  Yellow  Creek,  and  the  water  quality 
deteriorates  with  increase  in  surface  flow  distance. 

During  the  pumping  tests  of  the  upper  and  lower  aquifers,  dis¬ 
charge  water  contributed  to  the  flow  of  existing  streams.  Water 
from  the  pumping  tests  infiltrated  into  the  stream  beds  and  dis¬ 
appeared  within  a  maximum  distance  of  4  miles  from  the  point  of 
discharge.  Discharge  water  for  G-S  D 1 7  which  was  pumped  at  275  gpm 
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flowed  down  Dry  Fork  into  Corral  Gulch  and  past  the  hunting 
club,  but  did  not  reach  the  road  1/4  mile  above  Tract  Head¬ 
quarters  at  G-S  D 1 8  (Figure  1.2-10).  During  the  pumping  period 
in  January  there  was  considerable  build-up  of  ice  on  the  road 
in  Dry  Fork  to  G-S  D 1 7  due  to  freezing  of  discharge  water. 

G-S  D 1 6  was  pumped  at  123  gpm  (0.27  cfs).  The  discharge  entered 
Box  Elder  Creek  just  below  the  upper  Box  Elder  Creek  Flume  and 
joined  natural  flow  in  the  creek  (less  than  0.05  cfs  discharged 
from  a  spring  50  feet  above  the  flume).  The  combined  flow  dis¬ 
appeared  approximately  1/4  mile  above  G-S  D 1 9 - 

Discharge  from  pumping  CE-705A  on  the  G~S  D 1 9  location  at  264 
gpm  (0.59  cfs)  did  not  reach  the  area  of  the  lower  flume  on 
Box  Elder  Creek  (Figure  1.2-10). 

The  first  pumping  test  of  G-S  D 1 9  at  667  gpm  (1.49  cfs)  resulted 
in  a  flow  of  1.17  cfs  at  the  lower  Box  Elder  Gulch  flume  and  an 
increased  flow  of  0.9  cfs  at  the  USGS  gaging  station  on  Corral 
Gulch  at  the  east  edge  of  the  Tract.  Before  pumping  began.  Box 
Elder  Gulch  from  G-S  D 1 9  downstream  was  dry.  The  USGS  gaging 
station  had  flow  due  to  a  spring  above  it.  The  data  from  the 
two  Wright  Water  Engineer's  flumes  on  Box  Elder  Gulch  and  the 
Water  Resources  Division  of  USGS  flume  above  84  Ranch  which  were 
monitored  daily  and  the  provisional  continuous  flow  data  from  the 
USGS  gaging  station  east  of  the  Tract  are  shown  in  Figure  1.2-11. 
During  the  second  test  of  G-S  D 1 9  flume  readings  were  affected  by 
stream  runoff  from  above  the  discharge  point  as  seen  in  the  upper 
Box  Elder  Creek  flume. 

The  pumping  of  G-S  D 1 9  does  not  appear  to  have  had  any  affect  on 
the  flows  at  the  flume  near  the  84  Ranch.  The  drop  in  readings 
of  the  84  Ranch  flume  after  May  27,  1975  are  due  to  flow  being 
diverted  to  an  irrigation  canal  directly  above  the  flume.  There 
was  not  flow  in  Corral  Gulch  at  its  junction  with  Stake  Springs 
Draw  during  any  of  the  pumping. 
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There  are  two  types  of  precipitation  gages  used  for  col¬ 
lecting  data  by  RBOSP.  The  first  type  is  known  as  a 
storage  precipitation  gage.  Precipitation  is  collected 
and  measured  periodically,  therefore,  this  type  of  gage 
only  gives  information  as  to  how  much  precipitation  has 
fallen  during  the  period.  The  second  type  of  preci pi tation 
gage  is  the  recording  type  gage.  This  equipment  allows  the 
measurement  of  precipitation  over  a  much  shorter  pet iod  of 
time,  therefore,  rates  of  precipitation,  such  as  inches 
per  hour,  are  measured. 

Precipitation  recorded  by  storage  type  rain  gages  from  January 
through  July,  1975,  shows  the  amount  of  rainfall  during  the 
period.  Figures  1.2-12  through  1.2-14  are  plots  of  precipi¬ 
tations.  Average  storage  rain  recorded  on  the  Tract  was  0.5 
i  nch. 

Both  Dry  Fork  and  Corral  Gulch  indicated  peak  amounts  occurred 
in  May,  while  the  Box  Elder  Gulch  Station  reached  its  maximum 
between  March  and  April.  This  indicates  localized  rain  showers 
are  prevalent.  Correlation  between  stations  indicates  a  dry 
period  in  early  July,  in  which  time  no  rainfall  was  recorded 
in  Dry  Fork  and  Box  Elder  Gulch  Station,  and  below  average 
rainfall  was  measured  at  Corral  Gulch  Station. 

Precipitation  collected  by  recording  rain  gages  from  January 
through  May  1975  are  described  in  Progress  Report  3-  During 
the  time  period  from  June  to  July,  there  were  no  records  from 
the  precipitation  gaging  station  near  Cathedral  Bluff  because 
of  equipment  malfunction  Correlation  between  the  gaging 
station  at  Stake  Springs  Draw  and  the  station  on  Yellow  Creek 
near  White  River  indicates  there  was  less  instantaneous  moisture 
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fall  during  June  as  compared  to  May.  Instantaneous  peak 
amounts  to  date  this  year  were  recorded  by  these  stations 
in  mid-July  with  1.19  inches  recorded  in  a  2b  hour  period 
at  Stake  Springs  Draw  gaging  station.  During  this  same 
period  of  time,  the  Yellow  Creek  Station  recorded  about  .48 
inches.  This  variation  in  amounts  between  stations  indicates 
that  local  thunker  showers  were  prevalent  over  the  area. 
Figures  1.2-12  through  1.2-20  show  precipitation  data  avail¬ 
able  to  date. 
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TABLE  1.2-3 


SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306235 
CORRAL  GULCH  NEAR  WEST  LINE  TRACT  C-a 
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TABLE  1.2—4 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306242 
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TABLE  1.2-5 
SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306255 
YELLOW  CREEK  NEAR  WHITE  RIVER 
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3.5 

6.0 

9.0 

9.0 

17.0 

9.5 

21.5 

24.0 

19.0 

17.9 

14.0 

fifi  Tin  (uq/1) 

:15 

— 

— 

— 

— 

— 

67  Titanium  (uq/1) 

dC 

— 

— 

— 

— 

— 

3 

85 

3 

400 

56 

18 

“730 

“4 

15U 

12 

<r  n 

_ 

— 

— 

— 

— 

70  Zinc  (uq/1) 

6 

0 

6 

20 

0 

6 

~3?r 

10 

10 

20 

40 

1  ) 

71 .  Zi  rconi um  ( uq/1  ) 

2£ 

— 

— 

___ 

.... 

... 

72.  Calcium  (mq/l) 

37 

45 

37 

40~ 

7.0 

TI 

73.  Complete  Element  Span 

74.  Radioactivity 

Gross  A1 pha  (pci ) 

<36 

Radium  226* 

Gross  Beta 

ft  ft 

_ 

_ 

_ 

.  _  _ 

_ 

Thorium  230** 

Urani um** 

75.  Total  Ornanic  Carbon  'mq/l) 

4.7 

— 

— 

— 

— 

I*  TOC  10  mq/l iter,  then 

Ritroqen  (Base  Extraction) 

Orqanic  Carbon,  Dissolved 

Orqanic  Carbon,  Suspended 

Phenols 

Sulfur  (Acid  Extraction) 

’6.  — : t s T  Ortho-Dtosphorousfmq  1 

.06 

12 

.30 

.42 

c 

01 

02 

.  31 

.01 

05 

.  02 

77.  Phosphate 

- 

26 

i  2 

—54 — 

13 

.13 

.  7^ 

.  0° 

.15 

78.  Pnosphor„s ,  Dissolved 

--- 

--- 

--- 

--- 

- 

— 
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TABLE  1.2-6 

SUMMARY  WATER  ANALYSIS 


STREAM  GAGING  STATION,  USGS 
BOX  ELDER  GULCH  WEST  OF 


09306240 

TRACT 


6/14/75 

5/28/7! 

6/16/7! 

6/25/7E 

1  Alkalinity  (mq/ 1 ) 

257 

290 

267 

274 

_  . 

.01 

.00 

.00 

.00 

■ 

4  Aromatics,  Polycyclic 

_ 

8 

5 

5 

3 

6.  Bari um  (uq/1 ) 

100 

0 

100 

0 

7  Beryl  1 i um  ( uq/ 1  ) 

_  - 

313 

354 

326 

334 

.. 

9  Bi smuth  ( uq/ 1  ) 

100 

110 

80 

70 

_ 

_ 

0 

0 

0 

0 

..  ._ 

_ 

12.  Carbonate  (mq/1) 

0 

0 

0 

0 

13  Carbon  Dioxice  (mq/1 ) 

1.6 

_ 

.5 

.8 

14  Chi ori de  (mq/ 1 1 

6.0 

5.2 

5.2 

6.0 

15  Chromi um  ( uq/ 1  ) 

20 

0 

0 

0 

16  Cobal t  (uq/1 ) 

-- 

17.  COD 

18  Col i form.  Total  &  Fecal 

19  Color  (PVC) 

9 

2 

17 

9 

?D  Conductivity.  Specific 

845 

880 

800 

800 

21.  Copper  (uq/1) 

3 

6 

2 

1 

22.  Cyanide  (mq/1 ) 

.01 

.00 

.00 

.01 

_ 

23.  Discharqe  (CFS) 

24.  Discharqe,  Instantaneous 

.55 

_ 

— 

.49 

..  . 

_ 

25.  Dissolved  Oxyqen  (mq/1) 

5.5 

8.8 

8.3 

8.0 

_ 

26  Fl uoride  (mg/1  ) 

.3 

.4 

.3 

.3 

27  Gal  1 i um  (uq/1  ) 

28.  Germani  ui .  ( uq/ 1  ) 

_ 

29  Hardness  (Ca,  Mq)  (mq/1) 

340 

380 

350 

340 

_ 

30.  Hardness-  Non-Carbonate  (mq,  1 ) 

79 

86 

81 

67 

_ 

11  I ron  ( uq/ 1  ) 

20 

40 

10 

0 

32.  Kieldahl  Nitroqen  (mg/1 ) 

.37 

2.7 

.66 

.31 

33.  Lead  ( uq/ 1  ) 

2 

3 

1 

1 

34.  Li thi um  ( uq/1  ) 

20 

10 

20 

20 

_ 

35  Maqnesi um  ( mq/ 1 1 

49 

46 

47 

44 

— 

— 

36  Manganese  (uq/1) 

5 

20 

0 

5 

37.  Mercury  (uq/1) 

.0 

.0 

.0 

.0 

38  Molybdenum  (uq/1) 

39  Nickel  ( uq/1  ) 

40.  Nitrate  (mq/1  ) 

4.1 

4.4 

4.1 

3.9 

41 .  ill tri te  (mq/1  ) 

.00 

.00 

.03 

.03 

4?  Nitrite  Plus  Nitrate  (mq/1) 

.92 

1.0 

.93 

.89 

43  Nitrogen,  Ammonia 

.01 

.00 

.00 

.00 

— 

44  Odor  (Severity) 

0 

0 

0 

0 

46  Oil  &  Grease  (mq/1 ) 

2 

1 

E2 

3 

46  Ortho-Phosphate  (mq/1) 

.06 

.09 

.03 

.03 

47  Ortho-Phosphorus  (mq/1 ) 

.02 

.03 

.01 

.01 

48  Pesticides 

49.  pH 

8.5 

— 

9.0 

8.8 

61'.  Phosphorus,  Total  (mq/1) 

.12 

.41 

.03 

.03 

6i  Potassi um  (mq/1 ) 

1.5 

1.0 

.7 

.7 

62  Selenium  (uq/1 ) 

3 

5 

4 

5 

63  Silica  (mq/ 1 ) 

23 

21 

22 

23 

A4  Si  1 ver  ( ua/1  ) 

66  Sodi um  (mq/ 1  ) 

56 

49 

39 

55 

66  Sodium  Adsorption  Ratio 

1.3 

1.1 

.9 

1.3 

67  Sodium  (  - ) 

27 

22 

20 

26 

68  Solids,  Dissolved  (mq/1) 

520 

527 

482 

521 

69  Solids,  Dissolved  T/D 

.77 

_ 

_ 

.69 

60  Solids,  Dissolved  T/Ac-Ft 

.71 

.72 

.66 

.71 

61  Solids.  Suspended 

62  Strontium  (uq/1  ) 

63  Sul  fate  (mq/1 ) .  . 

170 

150 

140 

160 

64  Sulfide  Tiny/ 1  ) 

.0 

.2 

.2 

.0 

66  Temperature  (UC) 

27.5 

8.5 

19.0 

12.5 

66  Tin  (uq/1  ) 

67  Titanium  (uq/1 ) 

68  Turbidity  <J  •  U ) 

50 

210 

32 

13 

69 .  Vanadi um  ( uq/ 1  ) 

70.  Zi nc  ( uq/  1  ) 

0 

10 

10 

0 

71.  Zirconium  (uq/1  ) 

72 .  Cal ci um  (mq/1 ) 

73.  Complete  Element  Span 

74.  Radioactivity 

Gross  A1 pha  (pci ) 

Radi um  226* 

Gross  Beta 

Thorium  230** 

Uranium** 

75.  Total  Organic  Carbon  (mq/1) 

If  TOC  10  mq/1 iter,  then 

Nitroqen  (Base  Extraction) 

Orqanic  Carbon,  Dissolved 

Orqanic  Carbon,  Suspended 

Phenol s 

Sulfur  (Acid  Extraction) 

76.  Jr1'-;  Ortho-Phnsnhnrnus  (rWl)  -04  -01  •  ”* 

77.  Phosphate  .37  1.3  .09  .09 
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1.2.3  ALLUVIAL  AQUIFERS 

RBOSP  Progress  Report  No.  2  described  the  drilling  and  completion 
of  seven  alluvial  aquifer  test  holes  associated  with  Tract  C  a. 
Additional  information  is  also  included  in  RBOSP  Progress  Report 
No.  3.  Those  holes  which  encountered  water  (G-S  S7,  G~S  S8, 

G-S  SI  1 ,  and  G-S  S12)  were  fitted  with  continuous  (Stevens,  Type  F) 
water  level  recorders.  Table  1.2-7  is  a  summary  of  the  water 
quality  data  from  samples  of  the  alluvial  aquifer  to  date.  Water 
quality  information  from  the  four  Mwet"  holes  (G-S  S7 ,  G-S  S8, 

G-S  SI  1 ,  and  G-S  S 1 2 )  covering  March,  April  and  May  is  presented 
in  RBOSP  Progress  Report  No.  3- 

A  program  involving  the  drilling  of  eight  additional  alluvial 
water  monitoring  holes  began  on  June  18,  1975-  The  holes  were 
drilled  to  obtain  subsurface  hydrological  and  environmental  base¬ 
line  data  around  84  Mesa.  The  drilling  program  was  completed  on 
%  July  16,  1975.  Figure  1.2-1  shows  the  locations  of  alluvial  moni¬ 

toring  holes.  Of  the  eight  holes  drilled,  only  four  encountered 
water  (G-S  SI 9 ,  G-S  S22 ,  G-S  S23,  and  G-S  S2k) .  The  first  water 
samples  for  these  four  monitor  holes  were  collected  on  June  30, 

1975.  The  analyses  of  these  samples  are  shown  in  the  Raw  Data 
Volume,  Section  1.2.3-  Figures  1.2-21  through  1.2-28  show  the 
static  water  levels,  conductivity,  temperature  and  pH  of  alluvial 
holes  versus  time.  The  ground  water  geologists  field  reports  is 
included  in  the  Appendix  of  this  report. 

A  5-1/2-inch  O.D.  Becker  Hammer  was  used  for  drilling  the  alluvial 
holes.  One  advantage  of  using  the  Becke r-Hamme r  method  is  the  con¬ 
tinuous  recovery  of  clean  formation  samples.  Two-inch  inside  diam¬ 
eter  plastic  casing  perforated  with  bandsaw  cut  slots  over  the  en 
tire  aquifer  interval  was  installed  in  each  hole.  1  he  annulus 
wa s  then  backfilled  with  wa shed  gravel.  Five  feet  of  /-inch  O.D. 
steel  pipe  was  cemented  to  the  hole  as  surface  casing.  Thread 
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protector  caps  were  installed  to  protect  holes  from  contamination. 

The  thickness  of  the  alluvium  ranged  from  12-20  feet  in  the 
small  tributary  holes  to  around  30  feet  for  Duck  Creek  and  the 
tributary  to  Yellow  Creek  alluvium.  The  alluvium  consists  of 
clay,  silt,  fine  sand  and  rock  fragments  derived  from  the  Uinta 
Formation  and  the  Parachute  Creek  Member  of  the  Green  River  Forma¬ 
tion.  The  lower  part  of  the  alluvium  at  Duck  Creek  and  Yellow 
Creek  contains  more  and  coarser  gravel  than  the  small  tributary 
alluvium  drilled  at  G-S  SI  5 ,  S-G  SI  6 ,  S-S  SI  7  and  G-S  SI  8.  The 
t r i bu t a ry  depos its  consist  of  co lluvial  and  alluvial  fan  deposits. 

Water  quality  measured  during  the  drilling  program  indicated  the 
following  ranges:  temperature  10.5  to  12.1°C,  specific  conduc¬ 
tance  1910  to  2275  umhos/cm,  and  pH  6.8  to  7-0. 

The  water  level  increases  during  May  and  June  in  the  alluvial 
holes  are  thought  to  be  due  to  infiltration  of  increased  runoff 
from  snowmelt.  The  magnitude  of  the  increase  varied  depending 
upon  the  drainage  system  in  which  the  hole  was  located. 

The  water  level  in  alluvial  hole  G-S  S7  on  Corral  Gulch  at  the 

western  edge  of  the  Tract  has  declined  since  monitoring  began  in 
January,  1975,  with  the  exception  of  approximately  two  foot  in¬ 
crease  during  June  1975- 

The  water  level  in  alluvial  hole  G-S  S12  has  declined  slightly 
since  January  1975  with  approximately  1/2  foot  increase  in  May 
and  a  3/4  foot  drop  at  the  beginning  of  July. 

Water  levels  in  alluvial  holes  G-S  S8  and  G-S  Sll  increased  over 
5  feet  during  May.  The  associated  Box  Elder  Gulch  had  flow  during 
this  time.  The  increase  in  water  level  in  G-S  Sll  in  April  is 

probably  due  to  recharge  by  the  discharge  water  during  the  G-S 

D19  pump  test. 
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G-S  S2b  had  declined  less  rapidly  from  June  30  than  either  G-S 
^  SI  1  or  G-S  S8.  Its  water  level  is  approximately  that  of  Corral 

Gulch  and  could  not  have  risen  above  its  present  value  without 
discharging  to  Corral  Gulch.  A  similar  small  decrease  in  water 
level  occurred  in  G-S  S22. 

Water  levels  in  the  Duck  Creek  alluvium  have  declined  from  June 
30  when  the  first  readings  were  obtained. 

The  alluvium  of  Dry  Fork  at  G-S  S6  is  unsaturated.  Also  the 
alluvium  of  Rinky  Dink  Gulch  is  unsaturated  as  determined  from 
G-S  SI  3  and  G-S  SI  4 . 

The  alluvial  aquifers  appear  to  be  intimately  tied  to  the  surface 
wa ter  system.  The  alluvium  receives  recharge  from  stream  when  the 
water  table  is  below  stream  level  and  contributes  to  springs  and 
surface  flow  when  the  water  table  intersects  ground  surface. 

The  water  level  responses  in  the  alluvial  holes  indicate  the 
%  greatest  source  of  recharge  is  snowmelt  on  Cathedral  Bluffs. 

Water  level  changes  appear  to  dissipate  downstream  due  to  valley 
widening  and  attenuation  of  the  crest. 

Field  measurements  of  water  quality,  conductivity  and  pH  were  made 
as  part  of  the  water  quality  study  of  the  alluvial  aquifer  (see 
Figures  1.2-21  through  1.2-36).  Conductivities  ranged  from  a  low 
of  860  in  G-S  S8  to  a  high  of  2275  in  G-S  S23-  For  individual 
holes,  conduct i v i tes  have  been  relatively  stable  with  a  slight  in¬ 
crease  and  dec! ine  during  June  and  July.  The  decl ine  in  conduc 
tivity  has  been  associated  with  constant  to  slightly  increasing 
values  of  total  dissolved  solids  (TDS)  indicating  a  change  in  com 
position.  Conductivity  is  an  approximate  indicator  of  TDS.  The 
conversion  factor  to  TDS  from  conductivity  is  x  0.72.  The  high 
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conversion  factor  is  due  to  the  large  sulfate  content.  Changes 
in  conductivity  may  indicate  changes  in  composition  and  not 
changes  in  TDS. 

The  pH  of  the  alluvial  water  is  generally  slightly  acidic  with  a 
range  of  6.0  to  1.2  with  an  average  of  6.7-  Most  holes  fluctuate 
between  6.0  and  6.8. 

Temperatures  have  ranged  from  7-5  to  13- 5°C .  Water  temperatures 
increased  from  March  through  early  July  and  then  declined  with  the 
exception  of  G-S  S7 •  During  the  summer  months,  temperature  fluc¬ 
tuations  of  2°C  are  observed  which  may  be  caused  by  rapid  warming 
of  the  sample  during  hot  days. 

Individual  wells  show  considerable  change  in  major  components, 
some  may  double,  from  one  sample  to  the  next  though  TDS  remains 
relatively  stable.  Maximum,  minimum  and  average  values  for  wet 
chemical  and  spect rog raph i c  analysis  are  presented  in  Tables  1.2-7 
and  1.2-7a.  The  average  values  except  for  fluoride  are  slightly 
higher  than  those  of  the  upper  aquifer.  The  carbonate  ion  present 
in  some  analysis  are  not  present  in  the  alluvial  water,  but  represent 
changes  in  carbonate  equilibrium  with  an  increase  in  pH  to  over  8 
by  the  time  the  analysis  was  performed. 
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TABLE  1 .2-7 

WATER  QUALITY  ANALYSIS  SUMMARY 
WET  CHEMICAL  ANALYSIS 
ALLUVIAL  AQUIFERS 


No.  I  terns 


1  tem 

Low 

High 

Ave  rage 

Averaged 

A1 ka 1 i n i ty 

329.000 

615.000 

469.308 

49 

Aluminum 

<  0.100 

<  0.100 

0.0 

4 

Ammon i a 

<  0.100 

1  .000 

0.287 

39 

Arsen i c 

<  0.010 

0.010 

0.000 

49 

Ba  r  i  urn 

<  1.000 

<  1.000 

0.0 

49 

Bi carbondate 

370.000 

750.000 

566.735 

49 

Boron 

<  0.010 

27. .000 

1.783 

49 

Cadmi urn 

<  0.010 

0.090 

0.009 

49 

Calcium 

28.000 

210.000 

99-163 

49 

Ca  rbonate 

<  0.100 

54.000 

5.510 

49 

Chloride 

6.800 

71 .000 

17.698 

49 

Ch  rom i urn 

<  0.050 

<  0.010 

0.0 

49 

Conductance 

860.000 

2370.000 

1565.518 

49 

Coppe  r 

<  0.100 

0.300 

0.033 

49 

Cyan i de 

<  0.010 

0.010 

0.001 

49 

D i ssol ved  Sol  ids 

640.000 

1670.000 

1134.592 

49 

FI uor i de 

<  0.100 

0.800 

0.333 

48 

Gross  Alpha 

o 

o 

-3- 

17.000 

8.764 

28 

Gross  Beta 

1  .000 

12.000 

6.250 

4 

Ha  rdness 

280.000 

765.000 

570.816 

49 

Hyd  rox i de 

-  - 

0.0 

0 

1  ron 

<  0.050 

28.000 

8.018 

49 

Lead 

0.020 

0.800 

0.214 

49 

Lithium 

-- 

0.0 

0 

Magnes i urn 

3-700 

874.000 

94.939 

49 

Manganese 

<  0.050 

14.000 

2.298 

49 

Mercury 

<  0.010 

0.002 

0.000 

49 

N i eke  1 

0.010 

0.200 

0.049 

49 

Nitrate 

<  0.100 

21.000 

5.106 

49 

pH 

6.000 

7.200 

6 . 665 

49 

Phosphate 

<  0.100 

0.200 

0.010 

49 

Potass i urn 

— 

0.0 

0 

Se 1 en i urn 

<  0.100 

<  0.010 

0.0 

49 

S i 1 i con  Dioxide 

22.000 

44.000 

32.327 

49 

Si  1 ver 

<  0.100 

0.070 

0.003 

49 

Sod i urn 

75.000 

310.000 

191 .531 

49 

Sul  fate 

145.000 

780.000 

423.877 

49 

Sulfide 

-- 

0.0 

0 

TOC 

7.000 

100.000 

33. 100 

20 

Z  i  nc 

<  0.100 

5.700 

0.625 

48 
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TABLE  1  ,2-la 


SUMMARY 

1  tem 

OF  QUALITATIVE 
ALLUVIAL 

Low 

SPECTROGRAPHIC 

AQUIFERS 

High 

ANALYSIS 

Ave  rage 

No.  Items 
Ave  raged 

Aluminum 

0.050 

0.500 

0.161 

9 

Ant i mony 

— 

— 

0.0 

0 

Arsen i c 

— 

0.0 

0 

Barium 

— 

0.0 

0 

Be  ry  1  i  urn 

— 

— 

0.0 

0 

B i smuth 

— 

— 

0.0 

0 

Boron 

0.100 

0.500 

0.267 

9 

Cadmi urn 

-- 

— 

0.0 

0 

Calcium 

99999.000 

99999.000 

0.0 

0 

Ce  r i urn 

— 

—  “ 

0.0 

0 

Cesium 

0.001 

0.001 

0.001 

1 

Ch  rom i urn 

0.000 

0.000 

0.000 

1 

Cobol t 

-- 

0.0 

0 

Col umb i urn 

-- 

-- 

0.0 

0 

Coppe  r 

0.001 

0.010 

0.004 

8 

Dysp  ros i urn 

— 

— 

0.0 

0 

Erbium 

— 

— 

0.0 

0 

Europi urn 

-- 

-- 

0.0 

0 

Gado 1 i n i urn 

— 

“  - 

0.0 

0 

Gallium 

—  — 

—  — 

0.0 

0 

German i urn 

— 

— 

0.0 

0 

Go  1  d 

— 

-- 

0.0 

0 

Han i urn 

— 

0.0 

0 

Hoi  mi  urn 

— 

— 

0.0 

0 

Indium 

-- 

0.0 

0 

Iridium 

0.0 

0 

1  ron 

0.010 

0.100 

0.044 

9 

Lanthanum 

-- 

— 

0.0 

0 

Lead 

0.001 

0.001 

0.001 

3 

Lithium 

0.001 

0.100 

0.042 

5 

Lutet i urn 

— 

— 

0.0 

0 

Magnes i urn 

999999.000 

99999.000 

0.0 

0 

Manganese 

0.001 

0.100 

0.017 

9 

Mercury 

-  - 

— 

0.0 

0 

Mol ybdenum 

0.001 

0.050 

0.016 

8 

Neodymi urn 

— 

— 

0.0 

0 

N i eke  1 

— 

— 

0.0 

0 

Osmi urn 

-- 

-- 

0.0 

0 

Palladium 

-- 

0.0 

0 

Platinum 

— 

0.0 

0 
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TABLE  1  .2-7a 
Cont i nued 


1  tem 

Low 

Potass i um 

0.100 

Praseodymi 

— 

Rad i um 

0.100 

Rhen i um 

— 

Rhod i um 

— 

Rub i d i um 

— 

Ruthen i um 

— 

Sama  r i um 

— 

Scand i um 

— 

Sel en i um 

“  ” 

S i 1 i con 

2.000 

Silver 

0.000 

Sod i um 

2.000 

St  ront i um 

0.100 

Tanta 1 um 

— 

Terbium 

— 

Tha Ilium 

— 

Thor i um 

— 

Thul i um 

— 

Tin 

Titanium 

0.001 

Tungsten 

—  — 

U  ran i um 

—  — 

Vanad i um 

— 

Ytterbi um 

— 

Yttrium 

— 

Zinc 

0.001 

Z i rcon i um 

— 

High 

Ave  rage 

No.  Items 
Averaged 

2.000 

0.656 

9 

— 

0.0 

0 

0.700 

0.256 

18 

-- 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

-- 

0.0 

0 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

20.000 

8.000 

9 

0.000 

0.000 

1 

99999-000 

5.400 

5 

0.100 

0.100 

6 

0.0 

0 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

0.0 

0 

0.010 

0.004 

8 

— 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

— 

0.0 

0 

0.0 

0 

0.001 

0.001 

2 

— 

0.0 

0 
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1.2.4 


DEEP  AQUIFER  DRILLING  PROGRAM 

A  total  of  13  core  holes  plus  four  monitor  holes  and  four  large 
d i a me  ter  pump  holes  drilled  by  t\B0  S  P  have  been  discussed  in  the 
previous  Quarterly  Reports  No.  2  and  No.  3* 

Drilling  of  G-S  M3,  located  in  the  SWi,  NWi,  SW£,  Section  8,  T1S, 
R98W,  began  on  June  26,  1975  and  reached  a  total  depth  of  907  feet 
on  June  30,  1975.  Electric  and  density  logs  were  run  on  the  same 
day.  The  conversion  to  a  monitor  hole  was  completed  on  July  1, 

1975- 

G-S  M5  was  drilled  to  provide  information  about  the  subsurface 
hydrology  of  the  upper  most  aquifer  system,  and  for  ongoing  water 
quality  sampling  and  water  level  monitoring.  Hydrologic  data  col¬ 
lected  during  the  drilling  included  water  production,  water  quality 
and  electric  logging  information.  Water  production  and  quality 
we  re  re  f e  renced  to  drilling  depth  by  a  drilling  ti me  log. 

Air  rotary  equipment  was  used  to  drill  G-S  M5 •  Air  for  circula 
t i on  was  provided  by  two  compressors  capable  of  500  cfm  and  600  CiS 
respecti vely.  Bo th  units  are  rated  at  120  psi.  An  air  mist  con 

sisting  of  water  and  soap  injection  was  not  used.  An  8-3/4-inch 
unit  bit  was  used  to  drill  the  first  70  feet  for  surface  casing, 
and  4-3/4- i nch  bits  were  used  from  70  feet  down  to  total  depth, 

907  feet.  A  G-S  M5  well  cross  section  is  shown  on  Figure  1.2-37- 

1 . 2 . 4 . 1  Terms  Used 

The  following  definitions  of  the  terms  will  be  helpful  to  the 
reader  not  familiar  with  hydrologic  reports. 

1.  Aquifer:  A  stratum  or  zone  below  ground  level  that  contains 
sufficient  saturated  permeable  material  to  yield  significant 
quantities  of  water  to  wells  or  springs. 
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2. 


Discharge:  The  rate  of  flow  from  the  test  hole  in  gallons 


per  mi nute  (gpm) . 

1  cubic  foot  per  sec.  (cfs) 
1  barrel  per  hour  (bph) 

1  gallon  per  min.  (gpm) 

1  barrel 


bb 9  gpm 
0.70  gpm 
1  .43  bph 
b 2  gall ons 


3.  Drawdown:  The  decrease  in  the  static  head  of  water  of  the 
aquifer  due  to  pumping. 

b.  Specific  Capacity:  The  discharge  from  the  testhole  divided 
by  the  drawdown  (gpm/ft.). 

5.  Coefficient  of  Permeability:  The  rate  of  flow  in  gallons  per 
day  through  a  one  square  foot  cross-sectional  area  of  the 
aquifer  under  a  hydraulic  gradient  of  one  foot  per  foot 
(gpd/ ft2) . 

6.  Coefficient  of  Transmi ss i b i 1 i ty :  The  rate  of  flow  in  gallons 
per  day  through  a  vertical  strip  of  the  aquifer  one  foot  wide 
extending  the  full  saturated  height  of  the  aquifer  under  a 
hydraulic  gradient  of  one  foot  per  one  foot  (gpd/ft.) 

7.  Coefficient  of  Storage:  The  volume  of  water  released  or  taken 
into  storage,  per  unit  surface  area,  when  the  head  on  the  aquifer 
is  changed  by  one  unit:  or  the  amount  of  water  released  from  one 
square  foot  column  of  saturated  aquifer,  in  place,  when  the  head 
on  this  column  is  reduced  by  one  foot.  The  coefficient  of  stor 
age  is  referred  to  as  the  specific  yield  or  drainable  porosity 

for  water  table  conditions  in  an  aquifer. 

8.  Artesian  Condition:  The  condition  where  the  piezometric  water 
level  is  higher  than  the  top  of  the  aquifer,  that  is,  water 
pressure  within  a  confined  aquifer  causes  water  to  rise,  in  a 
test  hole,  above  the  top  of  the  aquifer. 

9.  Water  Table  Condition:  The  case  where  the  water  level  is  equal 

to  or  lower  than  the  top  of  the  aquifer. 
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1 .2.4.2  Water  Production 

A  6-inch  Parshall  flume  was  installed  on  June  29  prior  to  encoun¬ 
tering  significant  water  from  G-S  M5 .  The  flume  had  to  be  in¬ 
stalled  far  enough  away  from  the  rig  to  catch  the  combined  runoff 
from  both  the  wellhead  and  the  blooey  line.  The  weathered  ground 
surface  is  quite  permeable  and  an  unknown  quantity  of  the  water 
was  lost  before  it  could  reach  the  flume.  (See  Figure  1.2-38). 

Water  was  encountered  just  before  280  feet.  Using  the  rig's  air, 
discharge  tests  produced  approximately  3  gpm.  From  309  to  311 
feet  and  394  to  396  feet,  there  was  some  indication  that  a  little 
more  water  was  encountered,  perhaps  1  to  2  gpm  total  addition. 

Water  production  increased  to  maximum  of  17  gpm  after  846  feet, 
then  remained  fairly  steady  to  about  895  feet.  Water  production 
increased  again  from  895  to  907  feet  (TD )  where  a  connection  was 
attempted.  During  the  two  minutes  it  took  to  make  the  connection, 

%  the  water  level  rose  too  high  for  the  air  compressors  to  eject  the 

water  from  the  hole  and  regain  circulation.  In  order  for  this 
situation  to  occur,  a  borehole  infiltration  rate  of  about  127  9Pm 
is  necessary.  This  indicated  initial  contact  with  the  upper  most 
major  aquifer  zone  determined  from  previous  tests  in  Tract  C-a 
region.  Drilling  was  consequently  halted  at  907  feet  as  the  purpose 
of  the  hole  at  this  time  is  to  monitor  the  water  condition  of  the 
upper  most  aquifer. 

1.2. 4. 3  Water  Qual ?  ty 

Conductivity,  pH  and  temperature  were  measured  during  drilling  oi 
G-S  M5.  (See  Figures  1.2-38  and  1.2-39).  Conductivity  jumped  to 
4800  umhos/cm,  then  decreased  to  2200  umhos/cm  shortly  after  water 
was  encountered.  Thereafter,  conductivity  gradually  decreased  to 
1 40 0  umhos/cm  at  total  depth.  The  pH  remained  relatively  stable 
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throughout  the  drilling,  ranging  from  6.8  to  7.0.  Temperature 
remained  between  55  and  59°F  until  reaching  the  increased  water 
producing  zone  at  800  feet,  after  which  the  temperature  dropped 
to  49°F  and  then  recovered  to  50°F  at  total  depth. 

A  water  sample  was  analyzed  for  both  standard  wet  chemical  and 
spectrographic  analyses.  The  results  of  the  wet  chemical  analys 
are  shown  in  Table  1.2-8. 

1 . 2 . b .  4  Geophysical  Logs 

After  drilling  of  G-S  M5 ,  geophysical  logs  were  run.  An  elec¬ 
tric  sp- res i st i v i ty  log  was  run  between  a  depth  of  25^  feet,  the 
fluid  level,  and  903  feet.  A  Gamma- ray-dens i ty  log  was  run  from 
total  depth,  907  feet,  to  a  depth  of  50  feet  where  the  surface 

casing  ended. 
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TABLE  1.2-8 


SAMPLES 

DATE 

DEPTH 

TEMP.  (°F ) 

LAB  NUMBER 
METHOD 
AQUIF.  LOC. 

STANDARD  WET  CHEM 

ALUMINUM 

AMMONIA 

ARSENIC 

BICARBONATE 

CADMIUM 

CALCIUM 

CARBONATE 

CHLORIDE 

CHROMIUM 

COPPER 

FLUORIDE 

HYDROXIDE 

IRON 

LEAD 

MAGNESIUM 

MERCURY 

NITRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SILICONE  DIOXIDE 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GROSS  ALPHA 
GROSS  BETA 
HARDNESS 
pH 

CONDUCTANCE 

DISSOLVED  SOLIDS 

MANGANESE 

ALKALINITY 

CYANIDE 

BORON 

BARIUM 

S  I  LVER 

NICKEL 

LITHIUM 

TOC 


WATER 

QUALITY  ANALYSIS 

1 

DR! 

ILLING  G-5  M5 

1 

62775 

1 

71675 

285.00 

236.39 

58.7 

53.6 

2304 

1351 

1 

3 

SA 

SA 

CAL  ANALYSIS  (PPM) 

! 

! 

0.0 

0.0 

0.0 

0.0 

<  0.010 

<  0.010 

460.000  450.000 


< 

0.010 

< 

0.010 

29.000 

28.000 

18.000 

10.000 

38.000 

23.000 

< 

0.010 

< 

0.010 

< 

0.010 

< 

Oa  100 

0.400 

0.300 

0.0 

0.0 

7.100 

16.900 

0.080 

0.300 

23.000 

62.000 

< 

0.002 

< 

0.002 

0.200 

0.300 

< 

0.100 

< 

0.100 

0.0 

0.0 

< 

0.010 

< 

0.010 

22.000 

9.200 

690.000 

780.000 

1100.000 

1520.000 

0.0 

0.0 

< 

0.100 

1.100 

0.0 

3.900 

0.0 

44.000 

170.000 

325.000 

7.000 

6.900 

3420.000 

3300.000 

2150.000 

2670.000 

0.080 

0.900 

390.000 

370.000 

< 

0.010 

< 

0.010 

0.700 

0.200 

< 

1.000 

< 

1  .000 

< 

0.010 

< 

0.010 

0.200 

0.060 

0.0 

0.0 

0.0 

0.0 
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FIOUPF.  1.2-37 


K  «-  10  X  10  TO  THE  INCH  46  0703 

7  X  lO  INCHES  MADE  i*  U  S.  A. 

KKUFFEL  &  ESSER  CO. 


K  «r  10  X  10  TO  THE  INCH  46  0703 

7  X  lO  INCHES  MADI  IN  U  S.  A. 

KEUFFEL  A  ESSER  CO. 


GS-M5 


DEEP  AQUIFER  COMPLETION  PROGRAM 

The  comp  1 et i on  of  3^  holes  including  the  pre-lease  holes  are 
discussed  in  Progress  Report  #2.  The  general  construction  of 
the  monitor  well  G-S  M5  is  given  in  Figure  1.2-37*  However, 
the  completion  procedure  as  approved  by  the  Oil  Shale  Supervisor 
allows  monitoring  of  the  shallowest  and  is  as  follows:  a 
2_3/8-inch  tubing,  perforated  from  250  feet  to  280  feet,  to 
monitor  the  shallowest  aguifer  that  has  two  tubing  disks  welded 
to  seal  the  bottom  annulus,  was  run  down  the  hole  and  cemented. 
This  completion  procedure  allows  for  conversion  of  the  hole 
for  monitoring  water  from  the  major  ''upper11  aquifer  zone. 

This  can  be  done  by  sealing  off  the  perforations  from  250  to 
280  feet  with  cement  under  pressure.  Residual  cement  and  sand 
overlying  the  upper  disk  can  be  cleaned  using  a  1-inch  or  smaller 
pipe  and  water  circulation.  Then  the  tubing  disks  can  be  knocked 
out  and  the  hole  can  be  cleaned  using  circulation. 

A  bailing  test  was  conducted  on  July  16,  1975  to  make  sure  that 
the  water  bearing  zone  was  open  to  the  well.  The  static  water 
1  eve  1  wa s  measu red  first,  then  five  gallons  of  water  we  1 e  bailed 
out  of  the  hole  with  a  stainless  steel  sampler  which  holds 
slightly  more  than  1/2  gallon.  The  static  water  level  was  mea¬ 
sured  again  and  only  a  slight  change  was  noted.  Five  gallons 
of  water  is  enough  to  lower  the  water  level  inside  2-3/8-inch 
tubing  by  30  feet  with  no  recharge.  Therefore,  it  was  determined 
that  hydrologic  connection  with  the  aquifer  was  achieved. 

A  water  sample  was  taken  after  the  conclusion  of  the  bai 1 ing  test 
and  entered  into  the  sampling  and  monitoring  program  being  con 
ducted  by  Wright  Water  Engineers,  Inc.  for  the  Rio  Blanco  Oil 
Shale  Project.  (See  Table  1.2-8).  Pumping  tests  were  not  con¬ 
ducted  on  G-S  M5. 
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TABLE  1 .2-9 

DRILL  HOLE  COMPLETION  SUMMARY 

Thirty  On-Tract  Holes 


Drill  Hole 

Compl et i on 

Drill  Hole 

Compl et i on 

G-S  1 

U  &  L 

Am  4 

P  &  A 

G-S  2-3 

U  &  L 

CE-701 

Uppe  r 

Aqui fer  Pump 

Test 

G  -  S  4  -  5  * 

U  &  L* 

CE-702 

U  &  L 

G-S  6 

U  &  L 

CE-703 

PSA 

G-S  7 

P  &  A 

CE-705-A 

Upper 

Aqui fer  Pump 

Test 

G-S  8 

Lower  Aquifer  Only 

CE-707 

U  &  L 

G-S  9 

U  &  L 

CE-708 

U  S  L 

G-S  10 

U  &  L 

CE-709 

U  &  L 

G-S  1  1 

U  S  L 

TO  1 

U  S  L 

G-S  12* 

U  &  L* 

TO  2 

U  &  L 

G-S  13 

U  S  L 

TO  3 

U  S  L 

G-S  14 

PSA 

G-S  D 1 6 

Uppe  r 

Aquifer  Pump 

Test 

G-S  15 

U  &  L 

G-S  D17 

Uppe  r 

Aquifer  Pump 

Test 

Am  2-A 

U  S  L 

G-S  D 1 8 

Upper 

Aquifer  Pump 

Test 

Am  3 

U  &  L 

G-S  D19 

Uppe  r 

Aqui fer  Pump 

Test 

Five  Off-Tract  Holes 


Drill  Hole 


Tota 1 s 


Completion 


G-S 

Ml 

U  S  L 

G-S 

M2 

U  &  L 

G-S 

M3 

U  S  L 

G-S 

m4 

U  S  L 

G-S 

M5 

SA 

Completions  in  Upper  and  Lower  Aquifers 

Completions  in  Upper  Aquifer 

On  1  y 

Completions  in  Lower  Aquifer 
Holes  Plugged  and  Abandoned 

Only 

Total  Number  of  Holes 

Am 

=  Amoco  Production  Company 

TO 

CE 

=  Cameron  Engineers,  Inc. 

U  &  L  = 

G-S 

=  Gulf-Standard  (Indiana) 

P  S  A  = 

SA 


22 

4 

5 

Jl 

35 


The  Oi 1  Shale  Company 
Upper  S  Lower  Aquifer 
Compl et i ons 
Plugged  and  Abandoned 
Sha 1 1  owes t  aquifer 


Holes  Temporarily  Modified  for  Upper  Aquifer  Pump  Testing 


[ 
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1.2.6 


UPPER  AND  LOWER  AQUIFER  PUMPING  TESTS 

During  the  period  starting  December,  197^+  and  ending  June,  1975, 
four  lower  aguifer  and  four  upper  aquifer  pumping  tests  were 
conducted.  The  purpose  of  these  pumping  tests  were  to  deter¬ 
mine  aquifer  characteristics  and  water  quality  on  a  areal  basis. 
Some  of  the  aquifer  characteristics,  including  transmissivity 
and  artesian  coefficients  of  storage,  were  discussed  in  the 
RBOSP  Progress  Report  No.  3  in  Section  1.2.6.  The  Interpretive 
Text  Appendix  contains  simplified  Jacob's  plots  and  hydro¬ 
graphs.  The  data  which  backs  up  these  plots  are  shown  in 
Volume  2  and  3  in  the  Raw  Data  Section. 

More  detai  led  analyses  of  the  pumping  tests  are  included  in 
Section  1.2. 8. 6  of  this  report.  Some  of  the  items  investigated 
include  aquifer  recharge,  barrier  conditions  and  leaky  conditions. 
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TABLE  1.2-10 
PUMPING  RATES  &  TIMES 


Pumped 

Date  Pump 

Time  Pump 

Date  Pump 

Ho  1  e 

Turned  On 

Turned  On 

Turned  Off 

Upper  Aquifer 

CE-705-A 

2/26/75 

1230 

3/08/75 

CE-705-A 

3/19/75 

0905 

3/22/75 

CE-705-A 

3/25/75 

0825 

A/01/75 

GS-A-5 

5/02/75 

0945 

5/19/75 

GS-12 

A/02/75 

10A5 

4/13/75 

T0-3 

1/07/75 

1000 

1/28/75 

Lower  Aquifer 

GS-16 

2/11/75 

(Step  Drawdown) 

09A5 

2/11/75 

GS-16 

2/15/75 

1300 

3/09/75 

GS-17 

1/06/75 

1600 

1/11/75 

G  S  —  1  7 

1/18/75 

1300 

2/03/75 

GS-18 

5/21/75 

1030 

6/05/75 

GS-19 

A/08/75 

1100 

5/05/75 

GS-19 

5/20/75 

1000 

5/26/75 

Gal  Ions  Tota 1 

Time  Pump  Pumped  Time  of 

Turned  Off  per  Minute  Pumping 

(Min.) 


0850 

72 

1 A 1 80 

1A05 

26A 

A620 

1515 

259 

10A90 

0715 

81.3 

2A330 

08A5 

6A.3 

15720 

1310 

76.7 

30A30 

1800 

151 

495 

200 

250 

1230 

123 

31650 

0928 

275 

6808 

0830 

275 

22770 

1100 

1 7  A 

21630 

0030 

667 

38250 

0655 

667 

8A55 

DEEP  AQUIFER  MONITORING 

Beginning  in  December  197^>  the  deep  aquifer  monitoring  program 
was  initiated.  The  early  data  consisted  of  measuring  static 
water  levels.  In  March  1975  the  sampling  program  began.  As 
per  the  RBOSP  approved  exploration  plan,  the  deep  aquifer  mon¬ 
itor  holes  were  sampled,  static  water  levels  and  water  quality 
data  were  collected  monthly  for  6  months. 

The  ongoing  sampling  program  will  consist  of  monitoring  static 
water  levels,  and  water  temperature  on  a  monthly  basis.  Water 
samples  will  be  collected  once  every  six  months  and  sent  to  the 
1 ab  for  anal ys i s . 

The  computer  tabulation  presented  in  the  Raw  Data  volume  of 
this  report  contains  the  lab  analysis  received  to  date  for  the 
monitoring  program  only.  These  analyses  are  listed  under  Method 
3  and  Method  3A.  The  reason  for  the  differentiation  between  the 
two  methods  is  as  follows: 

1.  Prior  to  the  July  sampling,  all  of  the  samples  were  collected 
20  feet  below  the  static  water  level. 

2.  The  July  and  later  samples  were  collected  at  the  depth  of  the 
aquifer  in  the  monitor  holes. 

3.  A  study  of  the  earlier  analyses  indicated  that  some  of  the 
constituents  had  significantly  changed  when  comparing  them 
with  the  analyses  from  the  drilling  or  pumping  test  program. 

k.  From  a  discussion  with  the  Area  Oil  Shale  Supervisors  Hydrol¬ 
ogist,  it  was  learned  that  on  occasion  where  the  hydrostatic 
head  is  great  enough  that  chemical  and  geophysical  reactions 
due  to  air,  pipe  and  other  contaminants  in  the  hole  can  sig 
nificantly  alter  the  water  quality. 

5.  Therefore,  any  samples  which  were  found  to  vary  significantly 
from  the  norm  for  that  particular  aquifer  and  hole  were 
classified  as  Method  3A. 
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Figure  1.2-40  is  a  map  of  Tract  C-a  and  the  surrounding  area 
showing  the  location  of  the  various  monitoring  and  pumping 
holes.  In  Section  1.2. 8. 7  of  this  report,  we  have  analyzed 
on  the  areal  basis  many  of  the  chemical  constituents  for  the 
upper  and  lower  aquifers  separately. 
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1 .2.8 


HYDROLOGIC  PROGRAM  SUMMARY  AND  ANALYSIS 

The  following  is  an  in-depth  study  of  the  various  hydrologic 
programs.  The  final  point  number  corresponds  to  the  point 
number  used  for  the  main  headings  elsewhere  in  this  report, 


,  1.2. 8.1  discusses  the  surface  water  monitoring  stations. 


i  .  e. 


7 .2.8. 1  Surface  Water  Monitoring  Stations 


As  of  the  end  of  September,  1975,  surface  water  data  is  being 
collected  at  11  stations  in  connection  with  the  hydrology  pro¬ 
gram.  Four  of  these  stations  are  directly  connected  to  the 
drainages  "flowing"  on  to  and  off  of  Tract  C-a.  Two  stations 
are  located  off  Tract  on  drainages  only  remotely  connected  with 
Tract  C-a.  A  total  of  five  stations  are  monitoring  possible 
waste  disposal  sites. 

The  11  stations  have  been  constructed  in  stages.  The  Box  Elder 
Gulch,  Corral  Gulch  and  the  Dry  Fork  Stations  near  the  west  line 
of  Tract  C-a,  the  Corral  Gulch  Station  east  of  Tract  C-a,  the 
Stake  Springs  Draw  Station  and  the  Yellow  Creek  Station  near  the 
White  River  were  constructed  during  the  early  part  of  the  summer 
197^.  The  Rinky  Dink  Station  was  constructed  in  the  fall  of 
197^.  In  the  early  fall  1975,  the  4  stations  associated  with 
the  84  Mesa  were  constructed. 


1.2. 8. 2  Surface  Water  Data  Collection 


The  surface  water  data  collection  program,  which  began  in  March, 
1974,  is  reported  in  Section  1.2.2  of  the  RBOSP  Progress  Reports 
No.  2,  No.  3  and  No.  4.  In  these  reports,  tables  of  the  raw 
data  are  presented.  In  addition,  some  of  the  chemical  constit¬ 
uents  are  discussed  in  detail. 

Tables  1.2-11  through  1.2-14  are  summary  analyses  of  the  surface 
water  data  collection  program  from  Box  Elder  and  Corral  Gulch 
near  the  west  line  of  Tract  C-a,  Corral  Gulch  east  of  Tract  C-a 
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TABLE  1.2  -  11 


> 


WATER  QUALITY  ANALYSIS  SUMMARY,  RANGE  AND  AVERAGE 
CORRAL  GULCH  NEAR  WEST  LINE  TRACT  C-a  USGS  09306235 


( 


TABLE  1.2  -  12 

WATER  QUALITY  ANALYSIS  SUMMARY,  RANGE  AND  AVERAGE 
CORRAL  GULCH  EAST  OF  TRACT  C-a  USGS  09306242 


Including  data  to: 


7/30/75. 


HIGH 


1.  Alkalinity  (mq/1) 

?  Aluminum  ( uq/l  )  ~ 

3 ‘  Ammonia  ( mg/ 1 ) 

4.  Aromatics,  Polycyclic 

5.  Arsenic  (uq/I) 

6.  Barium  (ug/1 ) 

7.  Beryl! i urn  (uq/1 ) 

■  Bicarbonate  (mg/1) 

9^  Bismuth  (uq/1  ) 


120. QQ 


901,00 


.  h  (uq/ 

10.  Boron  (ug/l) 

11.  Cadmium  ( ug/TT 

12!  Carbonate  (mg/1  ) 


670 .00 


13.  Carbon  Dioxide 

14.  Chloride  (mq/T 

15.  Chromium  ( uq? 1 

16.  Cobalt  [ ug/TT~ 


^zn 


-13.00 


17.  COD _ _ _ 

1R  Coliform,  Total  &  Fecal 

19.  Color  (PVC) 

20  Conductivity.  Specific 


21  .  Copper  (uq/1 ) 
22!  Cyanide  (mq/1 ) 


729 . QQ 


73.  Discharge _ 

74.  Discharge,  Instantaneous 

76.  Dissolved  Oxygen  (mg/1) 

76,  Fluoride  ( mg / 1  ) 


27.  Gal  1 i urn  ( uq/ 1 ) 


u9/o.., 

7R  Germanium  (uq/1) 


79.  Hardness  (Ca,  Mg)  (mq/1) _ 

30.  Hardness.  Non-Carbonate  (mg/1) 


31.  Iron  (uq/l) _ _ _- 

32.  K/ieldahl  Nitrogen  (mg/1) 


._24Q32Q 
2.90 


33.  Lead  (uq/l) 

34.  Lithium  ( uq/ 1) 

35.  Magnesium  (mq/1) 

36.  Manganese  (uq/ 


37  (  Mercury  ( uq/1 . 

38.  Molybdenum  (uq/1) 


39.  Nickel  (uq/1) 

40.  Nitrate  (mq/1 


41  Nitrite _ 

a?  nitrite  Plus  Nitrate 


mil 


47  Nitroqen,  Ammonia 
44'  Odor 
4s"~  Oil  &  Grease  (mq/1) 

46.  Ortho-Phosphate  (mg/1) 

47.  Ortho-Phosphorus  (mq/1) 

48  Pesticides _ 

49.  PH _ _ rr 

60  Phosphorus.  Total  (mq/1) 

61  Potassium  (mq/1)  — 

67  Selenium  (ug/l ) - 

67  Silica  (mg/1) - 

64  Silver  (ug/l )  - 

55  Sodium  (mq/1  ) _ 

66  Sodium  Adsorption  Ratio 


(mq/ 1 ) 


67.  Sodium  (°1) _ 

6Q  Solids.  Dissolved  [mg/1) 

60  Solids.  Dissolved  T/D 

60  Solids.  Dissolved  T/Ac-Ft 

61  Solids.  Suspended _ 

6?  Strontium  (uq/1 ) 

67 *  Sulfate  (mq/11  _ 

64  Sulfide  i'"9/ 1  ) 

66  Temperature  (UC) 

66  Tin  (uq/1 ' 


67  Titanium  (uq/1) 

68.  Turbidity 

69.  Vanadi urn  ( uq/ 1  ) 


70.  Zinc  (uq/1 


71. 

72. 

73. 

74. 


Zi  rcon i urn 


Calcium 


™  (u2/ 

(mg/1) 


H 


Complete  Element  Span 

Radioactivity 


Gross  Alpha  (pciT 


Radi  urn  226* 

Gross  Beta 


Thorium  230** 


_ Uranium* _  _ 

75.  Total  Organic  Carbon  'mq/1) 

If  TOC  ‘■IQ  mq/liTer,  then 


Nitrogen  (Base  Extraction! 


Organic  Carbon,  Dissolved 


Organic  Carbon.  Suspended 


Phenol s _ 

Sulfur  (Acid  Extraction)" 


6n  .on 


H33 


14,00 


-9.00 


60.  QQ 


0.0 


65.00 


19.00 


LOW 


AVG. 


31Q 
20.00 


422.3k 


Q31 


un 


O.Q 


-Z.Qfl 


327. QQ 


-5.00 


60.QQ 


QJL 


0.0 


0,90 


5--3Q 


10.00 


99.00 


2UL 


17. QQ 


13.00 


0.02 


0.0 


-5.00 


1  1  .00 


JUT 


Q.Q 


797.00 


0.0 


-Q3L 


2.10 


3 J-Q 


13. 0-0 


10. QQ 


-6 .  QQ 


13JQQ 


52Q3ZQ 


190.00 


18.00 


40.00 


71  .00 


70.00 


1.30 


35*00 


-6.00 


1*Q0 


0.10 


Z*QQ 


0.27 


3  .QQ 


10.00 


0.40 


Q.13 


0.20 


Q  .12 


9.80 


Q.2Q 


rfuQQ 


360.00 


0.0 


J3Q 


0.14 


JL-Q 


45.00 


J3Q 


40.00 


O.OQ 


6.05 


J23L 


515.00 


0.0 


177.71 


0.62 


0.0 


11.88 


SAMPLE 


JlL 


33- 


3Z 


33 


JlL 


35 

3Z- 


31 


41 


2J1 


0.62 


0.0 


45.67 


JUL 


5.80 


1243. IQ 


LM 


Q.Q05 


0-87 


0.89 


8.12 


0.92 


.  Q.Q- 


Q3L 


962.44 


70.91 


5L.H1 


0.68 


3 .20 


61.44 


19.83 


0.0 


26.00 


-4.00 


1,10 


0.0 


0.02 


QJL 


Q.Q 


JLJL 


JLJL 


Q.Q 


8.9Q 


0  ■  6Q 


3.00 


8.00 


-7 .00 


300.00 


6.80 


64.00 


1 190.00 

5.54 


1.55 


Q.JL 


Q.Q 


7.1Q 


0. 10 


0.70 


J1Q 


13.00 

qul- 


5  ’■  .  00 


I  .20 


24.00 


522.00 

0.47 


0.71 


0.0 


1000.00  3QQ.QQ 


360.00 


0.80 


Q*Q. 


0.07 


30.33 


0.0 


1.65 


0.02 


Q.51 


Q.Q6 


0.21 


3*33 


Q.Q9 


0.03 


JL3L 


7.31 


0.19 


1  .69 


3.17 


835-54 


633.33 


160.00 


J3.QQ- 


-9.00 


-6.00 


1000.00 


-6.QQ 


100.00 


-20.00 


110.00 


-12.00 


0.07 


-3. 1.0 


JJL-QQ 


3*2Q 


8.70 


O.OQ 


6.QQ 


-5.00 


-4.00 


1 .0 


3  .QQ 


0.0 


-9.00 


55.00 


-10.00 


0.07 


-2.90 


3-80 


i*Z° 


8.70 


o a 


121.64 


2.99 


35.44 


I  .99 


1.14 


Q*Q 


41 


16 


L5- 


JlL 


35_ 


33- 


20 


33. 


4Q 


JlL 


JlL 


41 


JlL 


35 


13 


-33. 


41 


JLL 


35 


L3 


35. 


JlL 


33 


Ji2 


33. 


JlL 


JlL 


JlI _ 

L5 


41 


-35- 


JlL 


41 


41 


41 


35 


4l 


278.78 


Q.  15 


1  39 


0.00 


0.0 


193.27 


41 


33. 


41 


2.33 


22,97 


0.0 


83.83 


0.0 


0.07 


JL-Q- 


1  1  .60 


9.70 


8.70 


33. 
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TABLE  1.2  -  13 

WATER  QUALITY  ANALYSIS  SUMMARY,  RANGE  AND  AVERAGE 
YELLOW  CREEK  NEAR  WHITE  RIVER,  USGS  09306255 


Including  data  to: 


8/ 1  A/75 


HIGH 

LOW 

AVG. 

t 

>AMPLES 

Alkalinity  (mq/1 ) 

580.00 

894.00 

358.74 

78 

i  ad  nn 

qn  00 

i  7n  nn 

7 

Ammon i a  ( mg/ 1  ) 

0 .  A2 

0.0 

n  17 

18 

Aromatics,  Polycyclic 

— 

q  nn 

0  0 

4  58 

76, 

Ann  nn 

0  0 

l  7n  An 

7  A 

Beryl  1 i um  ( uq/ 1  ) 

-A .  nn 

-A  nn 

n.n 

7 

q^n  nn 

aqA  nn 

AnR . 5A 

28 

- 

Bismuth  (uq/ 1  ) 

-20.00 

-iA.no 

n  n 

7 

ALn  An 

9  A 

_ 

C 3 dm i  uni  ( uo / 1  ) 

1  70  00 

n  n 

n  5A 

7  A 

.  Carbonate  (mn/1) 

657.00 

0.0 

177. nn 

78 

.  Carbon  Dio*ide  (mq/1) 

17. nn 

1 1  .nn 

7.81 

’7 

Chi ori de  ' mq  1  ) 

l  An  nn 

qT  00 

i  n7  Aq 

7q 

Chromium  (uq/1) 

-2n.oo 

n.n 

n.  56 

18 

Cobal  t  [  uq,  1  ) 

-20.00 

-  1  A . OO 

n  n 

7 

- 

COD 

in.nn 

7.00 

i  q  67 

R 

- 

Col i to rm ,  Total  &  Fecal 

n  n 

n  n 

n  n 

| 

Color  (PVC) 

Aq  nn 

7  nn 

1  7  78 

i« 

Conductivity.  Specific 

700  00 

Ain  nn 

15  1  8  K 

7Q 

Copper  ( tin  1  ) 

q  oo 

0  0 

1  1  7 

7  A 

Cyanide  (mq/1 ) 

0.0 

0.0 

n.n 

17 

Discharqe  (CPS) 

3.00 

i  .7n 

7.7A 

in 

Di^charqe,  Instantaneous 

3 . 38 

1.10 

7  n7 

1  R 

Dissolved  Oxyqen  (mg/1 ) 

1  1  .  qo 

6  nn 

q  Aq 

78 

7  6n 

1  70 

7  nA 

7  A 

Gal  1  i  uni  ( uq/1  ) 

-fi.nn 

-q  nn 

n.n 

7 

German  i  ui .  ( uq/1  ) 

-20.00 

-70  on 

n  n 

7 

Hardness  (Ca,  Mq)  (mq  1) 

67n .nn 

A?n . nn 

qAi  7q 

7  q 

_ 

Hardness,  Non-Carbonate  (mq  1) 

0.0 

0.0 

n.n 

78 

Iron  (uq/1) 

66n . nn 

i  o  on 

7n  i  7 

79 

kjeldahl  Nitroqen  (mg  l) 

2.60 

0.17 

n.8A 

1  7 

Lead  ’  uq/ 1  ] 

-70.00 

n  nn 

7  an 

79 

Lithium  (u<i '  1  ) 

i8n.nn 

8n  nn 

1  AA  An 

25 

— 

Mannesium  f mq/ 1 ) 

i An.nn 

o.n 

l  nR  nn 

7Q 

_ 

Manna nese  (uq/1) 

7  An .  oo 

n  n 

71  8 1 

79 

Mercury  ( uo  / 1  ) 

o.qo 

0.0 

n  n  A 

7  A 

— 

l  A  nn 

73  nn 

7 

 - 

Ni ckel  (uq/ 1 ) 

-  1  A . 00 

-  1 0.00 

n .  n 

7 

- 

Ni trate  (mq/1 ) 

7 . 7 

n  oi 

1  7q 

1  7 

Nitrite  (mq  1  ) 

n  n6 

o  n 

n .  n7 

17 

Nitrite  Plus  Nitrate  (mq/1) 

2.70 

n  m 

1  .04 

Nitroqen,  Ammonia 

o.4o 

0.0 

0.13 

ll 

Odor  (Severity) 

3.00 

n.oo 

0.26 

27 

Oil  &  Grease  (mq/ 1 ) 

17.00 

0.0 

3.44 

16 

Drt ho- Phnspha te  (mo/1) 

0.0 

0.31 

29 

Ortho-PhoSDhorus  (mq/1) 

1.8  H 

0.0 

0.10 

29 

- - 

Pesticides 

0.0 

0.0 

0.0 

2 

WW 

or 

3 . 60 

28 

0.79 

0.01 

0.14 

17 

Pot  as  si  urn  (ma/ 1 ) 

7.40 

3.50 

4.35 

29 

Sel en i um  ( uo/ 1  ) 

3.00 

0.0 

2.00 

26 

20.00 

0.30 

10.43 

29 

-2.00 

-2.00 

0.0 

2 

Soci urn  ( mq/ 1  ) 

Wo.  00 

500.00 

730.00 

29 

Sodium  Adsorption  Ratio 

“TWoo- 

9/40“ 

13/60 

29 

78.00 

67.00 

74.31 

29 

Solids.  Dissolved  (mq/1) 

’7An.nn 

174G.OO 

2396.97 

78 

- 

i  Solids.  Dissolved  T/D 

7  A  on 

7  .  A  1 

11  85 

77 

Solids,  Dissolved  T /Ac - F t 

3.73 

7  37 

3 . 76 

78 

Sol  ids.  Suspended 

n  .o 

0.0 

n .  n 

n 

Stront i um  ( uq/ 1  ) 

(Ann  nn 

Ann  nn 

r  a An  nr 

7 

Sul  fate  (mq/1  )  . 

750.00 

400.00 

562.4 

29 

r  Sulfide  nVtl 

0.50 

n.n 

0.13 

18 

Temperature  (UC) 

26.00 

0.50 

12.74 

29 

‘  -r  -  7  i\ 

.  i  n  .  u  q  1  ; 

-20.00 

-15.00 

0.0 

2 

Titanium  ( uq/ 1 ) 

-12.00 

-10.00 

0.00 

2 

■ - — — - - — i  V  i  p - 

ijrt*  i  di  ty  J  I U  j 

400.00 

J7W 

109.00 

T8 

, anadium  (uq/1 

-12.00 

-8.00 

0.0 

2 

.  Zinc  (uq/1  ) 

T4o.oo 

0.00 

17.80 

25 

1.  Zirconium  (uq/1 ) 

-30.00 

-25.00 

0.0 

2 

Calcium  (mq/1 ) 

T37TM 

T^r 

"T37TT 

29 

3.  Complete  Element  Span 

1.  Radioactivity 

Gross  A1 pha  (pci ) 

-36.00 

-30.00 

0.0 

2 

Radium  226* 

0.0 

0.0 

0.0 

0 

Gross  Beta 

10.00 

q.oo 

q.qn 

2 

Thorium  230** 

.ran i um** 

5.  Total  Ornanic  Carbon  mq/1) 

15.00 

4,70 

9.13 

3 

! c  TOC  10  mq/liter,  then 

.itroqen  (Base  Extraction) 

Orqanic  Carbon,  Dissolved 

1  1 .00 

11.00 

1  1  .00 

1 

Organic  Carbon,  Suspended 

0.8 

0.8 

0.8 

1 

Phenol s 

Sulfur  (Acid  Extraction) 

76. 
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TABLE  1.2  -  14 

WATER  QUALITY  ANALYSIS  SUMMARY,  RANGE  AND  AVERAGE 
BOX  ELDER  GULCH  WEST  OF  TRACT  C-a  USGS  09306240 


Including  data  to : 


6/25/75. 


1  A1 kal ini  t 


2.  Aluminum 

3!  Ammonia  (nig/ 


W 


.  lZ£*Qfl.  253.00  2 iLJi 


4.  Aromatics.  Polycyclic 

5.  Arsenic  (uq/17 

6]  Barium 


200.00 


7 .  Beryl  1 i urn  ( uq/1  ) 

8 ~ _ Bicarbonate  7mq/TT~ . 

9.  Bismuth 

10. 

11. 


Boron 


453.00 


Cadmi urn 


12. 

137 

14. 


Carbonate  (mq/1 


CarborTPioxiae  (mqTTT 

Chloride 


15.  Chromium  ( uq/1 ! 

16.  Cobalt  [ug/1) 


17.  COD 


18.  Coliform.  Total  &  Fecal 


19.  Color  (PCU  )~ 


20.  Conductivity.  SpecililL 

21.  Copper  (ur 


22. 


SH 


Cyanide  (mo 
23.  Discharge  (CFS) 


zrr 


24.  Discharge,  Instantaneous 


25.  Dissolved  Oxygen  (mg/1) 

26.  Fluoride  fnKi/1) 


27.  Gall ium  (ug/TT 

28.  Germanium  iuq/1 ) 


29.  Hardness  (Ca.  Mg)  (mg/ 1 ) 


30 


Hardness.  Non-Carbonate  Ting/TT 


31.  Iron  (ug/1) 


32.  K/ieldahl  Ni  trogen  (mg/1) 


33.  Lead  (uq/1  ) 


34.  Lithium  (ug/1 ) 


35 .  Magnesium  (mq/1 


36  Manganese  tug 


37.  Mercury  (uq/1 


38 


Mol ybdenum  (ug/lT 
39.  Nickel  (ug/1) 

40  Nitrate  TmqTl 
41 ,  Nitrite  (mq/1 


42 

43 

44 

45 


Nitrite 

Nitrogen,  Ammon] 


lus  Nitrate  (mg/lT 

Ammonia  


Oi 1  &  Grease  (mq/1 ) 


46.  Ortho-Phosphate  (mg/1) 

Ortho- Phosphorus  (mg/ 1 ) ' 


Pesti ci des 

£H 


47 

48 

49 

50 

51 

52 

53. _ 

Ad  Silver  (uq/1  1 


Phosphorus.  Total  (mg/1 7 
Potassium  (mq/1) 


Selenium  ( uo/ 1  ) 


Silica  (mq/1) 


aa  Sodium  (mq/1 ) 


aa  Sodium  Adsorption  Ratio 


A7  Sodium  [’■) 


A3  Solids.  Dissolved  (mq/M 

59 s  Sol  ids .  Dissolved  T/D 


AO  Solids,  Dissolved  T/Ac-Ft 


a  1  Solids,  Suspended 
a?  Strontium  (ug/1) 
A3.  Sulfate  [mq/U 
54  Sulfide  W 


t r 


aa  Temperature  (”C) 
AA-.-TTHTaTTL^ 


6 7 . _ Titanium  (uq/1 


68 .  _ Turbidity  JTUT 

69.  Vanadium  (ug/1  ) 


HIGH 


70-00 


QJLL 


15.00 


CToo 


-8.00 


110.00 


2.00 


0.0 


9.1 


8.20 


20.00 


-10.00 


22.00 


0.0 


17. 00 


22.00 


0.01 


2.60 


0.55 


9.8o 


0.70 


-5.00 


-10.00 


460.00 


96.00 


500.00 


2.70 


LOW 


.0-00 


£LiL 


3.00 


0.0 


-4.00 


309.00 


-8.00 


355778 


70.00 


0.0 


0.0 


0.50 


5.20 


0.0 


•10.00 


22.00 


0.0 


2.00 


772.00 


1  .00 


0.0 


0.70 


"Of 


5.50 


0.30 


-5.00 


-10.00 


330.00 


67.00 


0.0 


0.31 


11.00 


20.00 


61.00 


20.00 


0.20 


35-00 


-5.00 


1  .00 


0.01 


L£0 


0.01 


0.0 


0.09 


0.03 


0.0 


9.00 


0.41 


1-50 

6.00 


24,00 


-1.00 


93.00 


I  ,90 


31.00 


1 77.00 


4.10 


1 .06 


ioOooo 


1000.00 


280.00 


0, 20 


27.50 


-8.00 


-5.00 


210. no 


70.  Zinc 


-  -  (u9/1) 

7 1 .  Zirconium  (uq/1) _ 

72 .  Calcium  (mq/1) 

73.  Complete  Element  Span 


-16.00 


74.  Radioactivity 

Gross  Alpha  (pci" 


Radium  226* 


Gross  Beta 


Thorium  230* 


Uranium* 


7 5 .  Total  Organic  Carbon  (mg/ 1  ] 
If  TOC  10  mq/1 iter,  then 


Nitrogen  (Base  Extraction) 


Organic  Carbon,  Dissolved 


Organic  Carbon,  Suspended 


Phenol s 


76. 


Sulfur  (Acid  Extraction) 

Tr *■  1  Ortho- Phnsnhnrnus  (me/1) 


-5.00 


b5.00 


Coo 


0.0 


0.0 


0.0 


11.00 


9.00 


0.70 


.00 


871.33 


10.00 


44.00 


0.0 


0.0 


35.00 


-5.00 


0. 


0.0 


0Ji 


0.0 


0.0 


1  .00 


0.0 


0.0 


9.00 


0.03 


0.70 


3.00 


21  .00 


-1,00 


39.00 


o.kQ 


20.00 


482.00 


0.69 


0 . 66 


57.00 


1000.00 


140.00 


0.0 


8.50 


-8.00 


i.00 


13.00 


.00 


0.0 


-16.00 


57.00 


0.0 


0.0 


0.0 


11.00 


9.00 


0.70 


AUG. 


•  samples 


70. QO 


003 


6717 


70.43 


0.0 


0.0 


8837 


0.57 


0.0 


CT8 


8788 


Coo 


0.0 


22.00 


0.0 


9.25 


6.29 


005 

7787 


0.52 


7787 


"o75 0 


0.0 


0.0 


374.44 


87778 


B373T 


1 .01 


7777 


15.71 


48.00 


5776 


0.033 


35.00 


0.0 


0.93 


.005 


■  09 


0.003 


0.0 


2.00 


0.5 


0.02 


0.0 


8,30 


0.15 


1  ,02 


4.43 


22,28 


AJl 


1  .28 


24.68 


■58.33 


2.38 


0.76 


443.20 


000.00 


172.22 


0.10 


16.50 


0.0 


0.0 


76.25 


0.0 


16.43 


0.0 


70.44 


0.0 


0.0 


0.0 


1  I  ,00 


9.00 


0.70 


10 
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and  Yellow  Creek  near  White  River.  This  summary  shows  the 
minimum,  maximum  and  average  values  with  the  number  of  samples 

ave  raged . 

A  reconnaisance  study  of  the  Piceance  Creek  Basin  has  indicated 
that  there  are  only  four  perennial  streams  and  tributaries  with- 
in  the  basin.  They  are  Piceance  Creek,  Dry  Fork  of  Piceance  Creek, 
Balck  Sulphur  Creek,  and  Yellow  Creek,  which  is  perennial  only 
along  the  last  few  miles  before  it  reaches  the  White  River. 

The  majority  of  the  surface  drainages  in  the  Piceance  Creek 
Basin  would  be  classified  as  intermittent,  that  being  they  flow 
only  during  spring  snowmelt  and  from  precipitation  of  rapid 
thunder  showers,  or  else  flow  continuously  in  given  reaches  such 

as  Corral  Gulch. 

Alluvial  Aquifers 

The  alluvial  aquifers  which  are  found  along  most  valley  bottoms 
have  a  measured  thickness  which  ranges  from  0  to  140  feet.  It 
is  reported  that  the  width  of  the  alluvium  is  generally  less  than 

1/2  mile. 

As  would  be  anticipated,  the  alluvial  aquifers  are  saturated 
where  there  are  perennial  streams,  however,  where  the  streams 
and  surface  drainages  only  have  intermittent  flows,  the  extent 
of  saturation  within  the  alluvial  aquifers  tends  to  be  highly 
variable,  and  subject  to  seasonal  changes. 

As  discussed  in  Section  1.2.3  of  this  report,  the  water  table 
in  the  alluvium  was  higher  during  the  snowmelt  runoff  period  than 
at  other  times  of  the  year  along  the  major  surface  drainage,  how¬ 
ever,  along  the  smaller  drainages  where  the  aquifer  had  been  dry, 
it  remained  dry  during  the  late  spring  snowmelt. 
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1.2. 8. b  Deep  Aquifer  Drilling  Program 

RBOSP  Progress  Report  No.  2  discussed  in  detail  the  drilling  pro¬ 
gram  conducted  by  RBOSP.  !n  addition,  data  was  also  included 
from  the  Cameron  Engineers  and  Amoco  Drilling  Programs.  From 
this  data,  it  was  concluded  that  there  are  two  aquifer  systems 
present  in  the  Parachute  Creek  Member  of  the  Green  River  Forma¬ 
tion  on  Tract  C-a.  Although  somewhat  variable,  the  upper  aquifer 
system  is  generally  in  the  vicinity  of  the  Mahogany  Zone.  The 
lower  aquifer  system  is  also  variable  but  generally  includes  the 
R-3  zone,  however,  it  has  been  observed  as  low  as  the  blue  marker 
and  as  high  as  the  R-b  zone. 

Discussed  in  some  detail  in  our  RBOSP  Progress  Report  No.  2  under 

the  Drilling  Program  are  the  following: 

Water  Production 
Water  Qual i ty 
Informal  Pump  Tests 
Geophysical  Logs 
Summarizing  Table 

1 .2.8.5  Deep  Aquifer  Completion  Program 

With  completion  of  G-S  M~5  on  July  16,  1975,  there  are  a  total  of 
35  holes  on  and  around  Tract  C-a  which  have  been  completed  as 
either  dual  completion  monitor  holes,  upper  aquifer  pump  test 
holes,  lower  aquifer  pump  test  holes,  upper  aquifer  monitor  holes, 
lower  aquifer  monitor  holes,  or  plugged  and  abandoned  holes.  With 
the  exception  of  G-S  M5  which  is  reported  in  Progress  Report  No.  b, 
the  remaining  hole  completions  are  discussed  in  detail  in  RBOSP 
Progress  Report  Mo.  2.  It  should  be  noted  that  until  Ocotber,  197^, 
holes  which  were  drilled  prior  to  the  lease  had  been  left  open  at 
the  request  of  the  USGS.  The  leaving  of  the  holes  opened  allowed 
the  waters  of  the  two  aquifers  to  intermingle.  Generally  speaking, 
the  upper  aquifer  system  has  a  higher  hydrostatic  head  than  the 
lower  aquifer  system.  Therefore,  the  flow  was  generally  from  the 
upper  aquifer  system  to  the  lower  aquifer  system. 
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The  first  holes  drilled  on  what  is  now  Tract  C-a  were  begun 
in  the  fall  of  1971.  Prior  to  the  drilling  by  RBOSP,  a  total 
of  13  holes  had  been  drilled  and  and/or  cored  through  the  two 
aquifers.  Of  these  13  holes,  3  had  been  open  to  the  two  aquifers 
for  a  period  of  3  years,  4  had  been  open  for  a  period  of  2  years, 
and  6  had  been  open  for  a  period  of  one  year.  It  is  estimated 
that  approximately  15>000  acre-feet  of  water  flowed  from  the 
upper  aquifer  system  to  the  lower  aquifer  system  prior  to 
October  197^.  This  compares  with  1^5  acre-feet  produced  from 
the  lower  aquifer  during  the  RBOSP  pumping  test  program  and  30 
acre-feet  from  the  upper  aquifer  pumping  tests. 

At  the  present  time,  all  of  the  holes  on  and  around  Tract  C-a 
have  been  completed  in  such  a  manner  as  to  eliminate  the  communi¬ 
cation  between  the  two  aquifer  systems. 


1 . 2 . 8 . 6  Upper  and  Lower  Aquifer  Pumping  Tests 

A  total  of  8  pumping  tests  were  conducted  between  December  197^ 


and  mid-June,  1975*  Four  of  these  tests  were  conducted  in  the 
upper  aquifer  system  and  k  in  the  lower  aquifer  system.  RBOSP 
Progress  Report  No.  3>  Section  1.2.6  contains  the  Raw  Data 
observations,  simplified  Jacob's  plots,  the  transmissivity  and 
coefficients  of  storage  values  and  calculations,  and  the  water 
quality  data  from  the  pumping  test  program. 

The  following  discussion  is  a  more  detailed  and  in  depth  evalua¬ 
tion  of  the  pumping  test  program.  The  purpose  of  this  evaluation 
is  to  determine  possible  aquifer  recharge,  aquifer  boundry  con¬ 
ditions,  and  investigate  any  anamolous  conditions  that  were  ob¬ 
served.  In  addition,  an  investigation  was  conducted  to  determine 
the  nature  of  the  flow  within  the  aquifer.  Although  this  investi¬ 
gation  was  inconclusive,  it  appears  that  the  flow  within  the 
aquifer  during  pumping  is  radial  with  linear  tendencies. 
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During  an  investigation  of  the  simplified  Jacob's  plots  for  the 
lower  aquifer  pumping,  a  break  in  slope  at  approximately  10,000 
minutes  was  found  to  occur  quite  frequently.  Using  the  Theis 
formula,  it  was  calculated  that  this  break  in  slope  occurred 
when  the  radius  of  influence  was  on  the  order  of  5  to  6  miles 
from  the  pumped  hole.  It  is  our  opinion  that  this  break  in 
slope  represents  the  intersection  of  the  radius  of  influence 
with  the  Cathedral  Bluffs  boundary  area. 

The  following  is  a  discussion  of  the  water  level  changes  at 
various  times  during  each  of  the  8  pumping  tests.  From  this 
discussion  and  the  corresponding  figures,  it  was  observed  that 
there  generally  is  an  elongation  of  the  cone  of  depression 
along  the  NW-SE  axis.  However,  in  the  upper  aquifer  system,  the 
radius  of  influence  was  generally  very  limited.  In  fact,  with 
the  exception  of  the  pumping  of  G-S  12,  only  one  distant  obser¬ 
vation  hole  had  any  measured  water  level  change.  Therefore,  a 
limited  amount  of  data  was  collected  on  the  upper  aquifer  system. 

Almost  without  exception  during  the  pumping  of  any  given  lower 
aquifer  hole,  every  observation  hole  had  a  measurable  drawdown. 
Therefore,  a  great  deal  of  data  was  collected  on  the  lower  aquifer 
system.  From  this  data  the  transmissivity  and  the  artesian  co¬ 
efficients  of  storage  were  calculated  over  the  majority  of  Tract 

C-a . 

Figures  1.2-41  to  1.2-44  are  water  level  change  maps  during  the 
upper  aquifer  pumping  tests  of  CE  705A,  G-S  4-5,  G-S  12  and  T0-3 
respectively.  Cones  of  depression,  favored  direction  of  flow  and 
boundary  conditions  are  shown  in  these  plots. 
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Figure  1.2-41  is  drawdown  at  approximately  3,000  minutes  during 
the  second  upper  aquifer  pumping  test  at  CE  705"A  (turned  on 
3/19/75,  turned  off  3/22/75).  Drawdown,  as  it  occurred  in  two 
observation  wells  TO- 1  and  CE-709,  is  only  in  a  northwest  direc¬ 
tion  from  the  hole.  The  boundary  conditions  that  exist  may  be 
due  to  the  northwest  trending  faults  or  fractures. 

Drawdown  from  pumping  G-S  4-5  at  approximately  23,000  minutes,  as 
seen  in  Figure  1.2-42  only  occurred  in  G-S  4-5.  The  factors  that 
may  have  contributed  to  this  are  (l)  the  low  pumping  rate,  and 
(2)  natural  boundary  conditions  that  may  have  limited  the  extent 
of  drawdown  in  the  areas  immediately  around  G-S  4-5.  The  test 
began  on  May  2,  1975  and  ended  on  May  19,  1975- 

Drawdown  at  approximately  13,000  minutes  for  the  G-S  12  pumping 
test,  as  seen  in  Figure  1.2-43,  was  observed  in  three  observation 
holes,  AM  2-A ,  AM-3  and  G-S  11.  Drawdown  was  limited  to  an  area 
southwest  of  the  production  well.  The  favored  direction  of  flow 
is  southwest  of  the  production  well  in  the  direction  of  G-S  11. 
Drawdown  is  only  seen  southeast  of  the  production  well,  T0-3,  on  the 
Tract.  Since  no  observation  wells  exist  in  off-tract  directions 
from  the  hole,  it  is  impossible  to  determine  whether  drawdown 
occurred  in  those  directions.  In  the  T0-3  pumping  test,  leaky 
conditions  may  have  limited  cone  development. 

In  viewing  all  of  the  upper  aquifer  pumping  test  drawdown  cones 
together,  it  can  be  seen  that  the  cone  of  depression  from  the 
various  pumping  tests  do  not  overlap.  This  seems  to  reflect  the 
structural  geology  of  the  area,  as  faulting  appears  to  delineate 
barriers  in  the  upper  aquifer. 

Water  level  change  during  pumping  tests  (Figures  1.2-45  to  1.2-56) 
were  prepared  at  different  pumping  intervals  for  the  lower  aquifer. 
The  aysmmetrical  shapes  of  the  cones  of  depression  indicate  some 
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anisotropic  conditions  in  the  lower  aquifer.  The  development 
of  the  cone  of  depression  for  each  pumping  test  are  discussed 
below. 

Lower  aquifer  pumping  test  at  G-S  D 1 6  began  on  Feburary  15, 
1975  and  finished  on  March  9.  1975-  Figures  1 .2-45  to  1.2-48 
show  the  drawdowns  at  different  time  intervals.  At  approxi¬ 
mately  one  day  (1350  minutes)  after  the  pump  was  on,  G-S  12 
which  is  located  next  to  the  pumping  site,  responded  with  a 
drawdown  almost  5  feet,  whereas  G-S  !3  indicated  a  drop  of 
2-1/2  feet  in  its  static  water  level.  A  few  observation  holes 
close  to  the  production  well  were  affected  by  the  test.  Their 
drawdowns  ranged  from  0.2  feet  to  1.6  feet,  depending  on  the 
1 ocat ions . 


As  the  cone  of  depression  continued  to  expand  towards  its  maxi¬ 
mum,  during  the  pumping  test,  the  cone  tends  to  develop  a  more 
gentle  slope  towards  the  northwest  section  of  the  tract  where 
higher  transmissivity  exists.  At  approximately  31,500  minutes 
after  the  pumping  test  started,  all  observation  wells  as  far 
away  as  G-S  Ml  showed  drawdowns  from  3  feet  to  9  feet. 

Lower  aquifer  pumping  test  at  G-S  D17  began  on  January  18  and  was 
completed  by  February  3,  1975-  Figures  1.2-49  to  1.2-52  shows 
drawdown  plots  at  various  times  after  the  first  2700  minutes  of 
pumping.  Observation  hole  TO-2  which  is  next  to  the  pump  site 
showed  a  drawdown  of  34^  feet.  All  observation  wells  on  the  tract 
were  generally  affected  by  the  tests  with  drawdowns  ranging  ^rom 
6i  feet  at  G-S  2-3  to  approximately  0.5  feet  at  AM-2A  and  AM-3- 
The  pump  site  is  located  at.  the  northwest  section  of  the  tract  and 
it  is  within  the  relatively  higher  permeability  zone.  The  cone  of 
depression  expanded  fairly  evenly  over  the  entire  Tract.  At  the 
time  before  the  pumping  test  was  completed,  drawdowns  observed 
from  all  observation  holes  ranged  from  46^  feet  at  TO-2  to  6  feet 
at  AM-2A. 
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Pumping  tests  were  conducted  at  G-S  D 1 9  during  the  periods 
of  April  and  May.  Water  level  changes  representing  the  ex¬ 
panding  cone  of  depression  during  the  test  period  of  April  8 
through  May  5,  1975  are  shown  on  Figures  1.2-53  to  1.2-56. 

The  initial  cone  of  depression  after  about  1  day  pumping  shows 
a  somewhat  bowl-like  depression  centered  at  the  G-S  D 1 9  site. 

There  are  two  main  anomalies  affecting  this  symmetric  cone  of 
depression.  One  is  the  relatively  rapid  lowering  of  water 
level  in  G-S  8  and  the  other  is  a  somewhat  steepening  of  the 
cone  of  depression  in  the  vicinity  of  G-S  Dl8.  The  development 
of  the  cone  after  8,  15  and  21  days  show  that  these  two  features 
continue  to  develop  and  effect  the  cone  of  depression  by  creating 
a  lower  than  expected  zone  that  extends  from  G-S  D1 9  toward  G-S  8, 
and  a  relatively  steep  gradient  is  developed  in  the  northeast 
section  of  the  tract.  Also  apparent  from  these  figures  is  the 
general  development  of  a  more  normal  Theis  type  logarithmic  de¬ 
creasing  depression  with  distance  from  the  pumping  hole  after 
1A00  minutes. 

Leaky  conditions  between  the  upper  and  lower  aquifers  can  be  seen 
to  exist  from  the  pumping  tests  of  the  lower  aquifer  of  G-S  D 1 8 
and  G-S  D1 9 .  Figure  1.2-57  shows  water  level  changes  of  the  upper 
and  lower  aquifers  in  TO-3,  CE-702,  G-S  4-5  and  G-S  6  during  the 
pumping  tests  of  G-S  D 1 8  and  G-S  D 1 9  -  Figure  1.2-57  shows  the 
correlation  ofupper  and  lower  aquifer  reaction  during  the  pumping 
of  the  lower  aquifer.  The  pumping  of  G-S  D 1 9  and  then  the  simul¬ 
taneous  pumping  of  G-S  D 1 8  and  G-S  D 1 9  caused  drawdown  to  occur  in 
the  lower  aquifer  and  correspondingly  in  the  upper  aquifer.  The 
leakage  condition  that  is  postulated  is  due  to  lower  aquifer  water 
migrating  upward  under  a  greater  head  pressure  than  exists  in  the 
upper  aquifer,  possibly  through  fractures,  in  the  vicinity  of  TO  3 
and  CE-702.  Pumping  of  the  lower  aquifer  results  in  lowering  of 
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the  head  pressure  of  the  lower  aquifer.  This  caused  the  system 
to  begin  to  reverse  itself  and  a  water  level  drop  in  the  upper 
aquifer  since  the  head  pressure  of  the  upper  aquifer  begins  to 
equal  or  becomes  greater  than  the  head  pressure  of  the  lower 
aquifer. 

Water  Quality  comparison  over  the  tract  indicates  a  leakage  con¬ 
dition  in  the  vicinity  of  TO-3  and  CE-702.  The  Water  Quality  data 
can  be  found  in  RBOSP  Progress  Report  No.  *4,  Raw  Data,  Volume  1. 
The  water  of  the  upper  aquifer  in  the  vicinity  of  CE-702,  TO-3 
and  GS-6  is  much  lower  in  quality  than  the  general  quality  of  the 
upper  aquifer.  One  reason  for  higher  constituent  values  in  this 
area  can  be  due  to  poorer  quality  lower  aquifer  water  migrating 
upward  and  mixing  with  the  upper  aquifer. 

An  investigation  was  made  to  determine  to  what  extent  the  Jacobs 
logarithmic  drawdown  plots  from  upper  aquifer  pumping  tests  might 
indicate  upper  aquifer  leakage.  Drawdown  plots  which  were  pub¬ 
lished  in  RBOSP  Progress  Report  No.  3  were  examined.  The  nature 
of  the  Jacobs  method  assumes  compliance  with  the  Theis  formula 
with  the  further  stipulation  that  the  distance  between  the  mea¬ 
suring  point  and  the  pumped  well  is  sufficiently  small  and  the 
pumping  time  is  sufficiently  large.  If  these  conditions  are  met, 
a  logarithmic  drawdown  plot  representing  leakage  conditions  will 
exhibit  a  flattening  trend  with  prolonged  pumping  time.  In  re¬ 
viewing  the  Jacob's  Plots  found  in  RBOSP  Progress  Report  No.  3, 
Appendix,  it  is  seen  that  after  a  period  of  time  pumping,  the 
drawdown  curves  begin  to  flatten  out,  rather  than  continuing  a 
normal  drawdown  pattern.  The  apparent  cause  is  that  as  the  head 
pressures  of  the 
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upper  aquifer  is  reduced,  the  greater  head  pressure  of  the  lower 
aquifer  begins  to  increase  the  rate  of  leakage  thereby  increases 
until  the  rate  of  leakage  and  recharge  equals  the  rate  of  pumping, 
creating  a  static  condition.  The  upper  aquifer  at  CE-705A  was 
pumped  three  separate  times  from  February  through  March.  Response 
from  the  first  two  tests  was  limited  to  the  vicinity  of  CE-705A, 
with  the  exception  of  CE-709  •  Both  drawdown  curves  from  CE-705A 
and  TO-1  show  strong  flattening  with  time.  The  third  test  which 
pumped  at  a  relatively  high  rate  and  relatively  long  period  pro¬ 
duced  apparently  a  preferred  direction  response  in  CE-709  that  also 
hinted  at  a  leaky  condition  during  the  later  phases  of  its  response 
to  the  pumping  of  CE-705A.  On  this  test  TO-1  drawdown  plots  also 
indicated  a  leaky  situation.  Pumping  TO-3  produced  a  drawdown  curve 
that  completely  flattened  and  then  increases.  The  increase  in  water 
level  with  time  with  a  constant  pumping  rate  has  not  yet  been 
interpreted. 
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FIRUP.E  1  .2-41 


UPPER  AQUIFER  PUMPING  TEST  G-S  4-5 
DRAWDOWN  AT  APPROX.  23000  MIN. 
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FIGURE  1.2-42 


UPPER  AQUIFER  PUMPING  TEST  G-S  12 
DRAWDOWN  AT  APPROX.  13000  MIN. 
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FIGURE  1 .2-^3 
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FIGURE  1.2-44 
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FIGURE  1.2-45 
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FIGURE  1.2-46 


LOWER  AQUIFER  PUMPING  TEST  G-S  Dl6 
DRAWDOWN  AT  APPROX.  21500  MIN. 
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FIGURE  1.2-47 


LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 6 
DRAWDOWN  AT  APPROX.  31500  MIN. 
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FIGURE  1.2-48 


LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 7 
DRAWDOWN  AT  APPROX,  2700  MIN. 
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figure  1  .2-49 


-95- 


figure  1.2-50 


LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 7 
DRAWDOWN  AT  APPROX.  17500  MIN. 
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figure  1.2-51 
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FIGURE  1 .2-52 
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LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 3 
DRAWDOWN  AT  APPROX.  1 bOO  MIN. 
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LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 9 
DRAWDOWN  AT  APPROX.  11500  MIN. 
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FIGURE  1 .2-5** 
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LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 9 
DRAWDOWN  AT  APPROX  21600  MIN. 
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FIGURE  1.2-55 


LOWER  AQUIFER  PUMPING  TEST  G-S  D 1 9 
DRAWDOWN  AT  APPROX,  30000  MIN, 
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FIGURE  1 .2-56 


LOWER  AOUIFER  WATER  LEVEL  CHANGE  (FT) 


EFFECTS  OF  PUMPING  ON  AOUIFER  WATER  LEVELS 
IN  THE  NE  CORNER  -  TRACT  C-a 
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FIGURE  1  .2-57 


UPPER  AOUIFER  WATER  LEVEL  CHANGE 


t  ransmi s- 


An  areal  plot  of  upper  and  lower  aquifer  thickness, 
sivities  and  permeabilities  are  shown  in  Figures  1 . 2 -58  to 


1.2-62.  Transmissivities  are  based  on  pumping  test  weighted 
averages  that  were  derived  assuming  standard  non-leaky  Theis 
and  Jacob  theoretical  conditions.  Aquifer  thicknesses  were 
derived  from  information  gained  during  drilling,  such  as  drilling 
water  quality  analysis,  production  logging,  etc.  With  aquifer 
thickness  and  transmissivity  established,  it  is  possible  to 
derive  formation  permeability.  This  has  been  done  for  the  lower 
aquifer  (Figure  1.2-61).  Due  to  the  lack  of  data,  points  for 
upper  aquifer  transmissivity  areal  distribution,  an  areal  permea¬ 
bility  map  was  not  plotted.  Thickness  maps  show  substantial  vari 
ation  over  the  Tract.  A  general  thickening  trend  could  not  be 
determined  due  to  troughs  and  highs  that  finger  into  the  Tract 


area . 
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FIGURE  1.2-58 
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FIGURE  1.2-59 
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FIGURE  1.2-60 
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FIGURE  1.2-61 
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FIGURE  1.2-62 
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1.2. 8. 7  Deep  Aquifer  Monitoring 

As  part  of  the  interpretive  studies,  we  have  compared  piezo¬ 
metric  levels  around  Tract  C-a  at  different  times  for  the 
upper  and  lower  aquifer  systems  as  shown  on  Figures  1.2-63  to 
1.2-71.  It  should  be  noted  that  the  first  reliable  individual 
aquifer  levels  were  collected  in  January  1975.  The  reason  that 
reliable  data  could  not  be  collected  prior  to  this  date  was  due 
to  the  fact  that  many  holes  in  and  around  the  Tract  were  not 
completed  to  isolate  the  two  aquifers. 

Figures  1.2-63  and  1.2-64  show  the  upper  aquifer  piezometric 
levels  on  January  15  and  July  15,  1975  respectively.  A  compar¬ 
ison  of  these  two  piezometric  level  maps  indicates  only  very 
minor  changes  in  the  water  levels  for  the  upper  aquifer  during 
this  7  month  period.  It  should  also  be  noted  that  the  slope 
of  approximately  150  feet  per  mile  and  the  shape  of  the  con- 
i  tours  have  not  changed.  The  only  differences  between  these  two 

dates  is  that  the  elevations  have  been  displaced  a  short  distance 
to  the  northeast. 

An  evaluation  of  the  hydrographs  for  the  deep  aquifer  monitoring 
holes  included  in  the  Interpretive  Text  Appendix  of  the  report 
indicates  that  from  January  to  August  1975  water  level  changes  in 
the  upper  aquifer  system  have  ranged  up  to  30  feet  of  increase. 

Figure  1.2-65  shows  the  upper  aquifer  piezometric  level  changes 
during  this  period.  As  will  be  noted  in  the  northeast  corner  of 
the  Tract  no  change  is  indicated.  In  fact,  in  CE-702  a  slight 
decrease  in  water  level  is  observed. 

The  remainder  of  the  Tract  water  levels  rose  in  the  upper  aquifer 
during  the  previously  mentioned  period.  The  greatest  increases 
were  in  the  northwest  and  south  central  parts  of  the  Tract.  These 
maximum  increases  were  observed  in  approximately  3  core  holes. 

Therefore  it  is  felt  that  this  is  not  an  anomaly. 

> 
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The  lower  aquifer  piezometric  maps  (Figures  1.2-66  to  1.2-70) 
between  January  1975  and  August  1975  show  approximately  a  25 
foot  drop  in  water  levels  across  the  Tract.  The  gradient  on 
the  piezometric  surface  is  steepest  in  the  northwest  corner 
of  the  Tract.  Over  most  of  the  Tract,  the  piezometric  surface 
is  very  flat  having  less  than  10  feet  of  relief.  The  piezo¬ 
metric  surface  steepens  greatly  to  the  northeast  of  the  Tract. 

There  were  15  holes  total  drilled  by  Amoco,  Tosco  and  Cameron 
Engineering  during  1971  and  1973.  These  holes  were  open  between 
the  aquifers  until  they  were  completed  as  monitor  holes  in  the 
fall  of  1 97^ .  Because  of  the  difference  in  head  between  the  upper 
and  lower  aquifer,  a  considerable  amount  of  water  flowed  downhole 
into  the  lower  aquifer  resulting  in  a  considerable  rising  of  the 
piezometric  surface  in  the  area  of  the  Tract.  This  mound  is  de¬ 
clining  due  to  natural  processes  as  the  aquifer  now  returns  to 
equilibrium.  Between  July  and  August,  water  levels  have  declined 
one  to  two  feet  over  most  of  the  Tract.  The  pumping  of  the  lower 
aquifer  also  acted  to  lower  the  mound.  Water  level  recovery  was 
limited  during  the  pumping  tests  because  of  the  mound. 

Figure  1.2-71  shows  the  lower  aquifer  piezometric  level  change 
during  the  period  from  January  to  August  1975.  The  contours, 
excluding  G-S  Ml  off-Tract,  indicate  a  change  from  20  to  30  feet 
of  decreased  head  in  the  lower  aquifer.  As  previously  mentioned, 
this  decrease  in  the  water  levels  is  due  to  the  elimination  of 
flow  from  the  upper  to  the  lower  aquifer  system.  The  area  which 
shows  the  lowest  change  is  in  the  vicinity  of  C E  —  7 07 -  Generally 
speaking,  the  area  in  the  center  of  the  Tract  which  has  28  feet 
of  change  or  less  has  relatively  lower  permeability  than  other 
areas  around  the  Tract  as  indicated  in  Figure  1.2-62.  In  fact, 
the  area  between  CE-707  and  G-S  8  has  the  lowest  permeability. 
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An  investigation  was  made  to  determine  if  recharge  effects  from 
seepage  along  fault  structures  or  percolation  was  affecting  the 
monitor  holes  water  level  over  Tract  C-a.  Little  information  is 
known  about  the  period  and  amplitude  of  short  term  recharge 
effects  on  the  aquifer  system,  though  a  relatively  long  term 
steady  state  recharge  and  discharge  situation  has  been  postulated. 
Since  the  present  water  levels  in  the  holes  are  being  affected  by 
previous  pump  testings  and  due  to  past  interconnection  of  the  two 
aquifers,  it  is  expected  that  recharge  effects  would  be  evidenced 
by  an  alteration  of  the  present  water  level  trend  by  a  superposi¬ 
tion  trend. 

It  was  necessary  to  determine  the  initial  baseline  trend  and  extend 
this  trend  in  time  and  then  correlate  later  water  level  trends 
with  estimated  trends.  An  examination  of  the  hydrographs  to  date 
revealed  that  water  levels  in  the  upper  aquifer  were  rising  and 
lower  aquifer  levels,  after  initally  increasing,  are  now  decreasing. 

^  No  general  sudden  increases  or  decreases  were  found.  An  analysis 

of  water  level  velocities  versus  time  and  acceleration  versus  time 
was  undertaken  from  May  and  June  hydrograph  dates  to  establish  a 
baseline  trend.  This  trend  was  projected  over  July  and  August 
and  then  compared  with  actual  water  level  trends  over  this  period. 

Results  for  the  upper  aquifer  indicated:  water  levels  were  going 
up  at  a  slightly  decelerating  rate  in  May  and  June  while  in  August 
the  decelerating  rate  was  four  times  as  great;  apparently  random 
irregular  drops  and  surges  of  about  ,8  feet  occur  over  a  period 
of  two  to  four  days.  These  occurrences  have  rapidly  decreased 
from  May  through  June. 

Results  from  the  lower  aquifer  to  date  have  indicated:  water 
levels,  though  initially  going  up  at  a  rapidly  decelerating  rate 
(58  times  greater  than  the  upper  aquifer),  are  going  down  in 
August  at  an  acceleration  rate  4  times  less  than  the  deceleration 
rate  in  June. 

h 
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Conclusions  on  recharge  based  on  this  study  to  date  indicate 
that  effects  having  periods  greater  than  one  month  and  amplitudes 
greater  than  .5  feet  were  not  detected  from  June  through  August. 
The  overall  result  of  this  work  to  date  is  the  establishment  of 
a  preliminary  baseline  trend  against  which  future  hydrograph 
trends  can  be  compared. 

Water  level  increases  were  noted  in  separate  holesthat  appeared 
to  follow  a  time  sequence.  The  holes  that  were  affected  are  in 
sequence,  CE-701 ,  CE-707,  CE-709  and  G-S  9-  An  investigation  of 
these  increases  involved  establishing  the  time  sequences,  geornet- 
rical  relationships,  and  correlation  of  the  character  of  water 
level  increases  in  each  hole,  and  an  attempt  at  correlation  with 
other  hydrological  parameters.  The  apparent  horizontal  velocity 
of  the  event  is  40  feet/day.  The  magnitude  of  the  effect  was 
5  to  13,  6  and  5  feet  in  time  sequence.  Periods  of  response 

in  the  holes  were  about  15,  5,  15  days  for  CE-701,  CE-707,  and 
0E-7O8.  Information  was  not  available  for  the  determination  of 
period  for  G-S  9-  The  character  of  water  level  increases  and  de¬ 
creases  between  holes  were  similar  with  relative  acceleration 
factors  ranging  from  2.5  to  5.1  and  deceleration  factors  from  1.3 
to  3.  Areal  correlation  between  other  physical  parameters  such 
as  aquifer  thickness  and  tranmi ss i vi t ies  were  not  successful. 

The  result  and  conclusion  of  this  study  show  the  likelihood  of  an 
event  moving  in  a  through-like  south-southeast  direction  affecting 
water  levels  in  CE-701  ,  CE-707,  C E  —  708  and  G-S  9»  The  regularity 
of  movement  in  time  of  this  event  to  date  suggests  that  other 
holes  should  be  affected.  Further  correlation  will  be  necessary 
to  delineate  the  validity  and/or  nature  of  this  interesting  effect. 

Figures  1.2-72  through  1.2-108  are  contours  of  selected  chemical 
constituents  on  an  areal  basis  for  the  upper  and  lower  aquifers. 
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TABLE  1.2-  15 

SUMMARY  OF  WET  CHEMICAL  WATER  ANALYSIS 
UPPER,  LOWER,  AND  COMBINED  AQUIFERS 
TRACT  C-a  AND  VICINITY 


i 

CjO 

I 


ZD 

CD 

O 

CO 

“0 

~a 

rJJ 

o 

D 

73 

m 

CO 

CO 

ZD 

rn 

"0 
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Lower  Aquifer 

FROM  MONITORING  &  PUMPING 


I  tern 

Low 

Hi  qh 

Average 

A1  uiinnum 

-0. 100 

1.600 

0. 120 

Ammonia 

-0.100 

5.600 

0.558 

Arseni c 

-0.050 

0.050 

0.001 

Bi carbonate 

-0. 100 

11800.000 

1082.200 

Cadmi urn 

-0.010 

0.030 

0.001 

Ca 1 c i um 

-1.000 

515.000 

42.120 

Carbonate 

-1.000 

3160.000 

98.498 

Chloride 

-1.000 

205.000 

35.704 

Chromi um 

-0.050 

0.010 

0.000 

Copper 

-0. 100 

0.3C0 

0.018 

F 1 uoride 

-0.050 

120.000 

13.547 

Hydroxide 

-0.100 

890.000 

221.250 

i  ron 

-0.050 

33.000 

2.  763 

Lead 

-0. 100 

26.000 

0.636 

Magnesi um 

-1.000 

140.000 

37.986 

Mercury 

-0.010 

0.002 

0.000 

Ni trate 

-0. 100 

55.000 

0.010 

Phosphate 

-0. 100 

2.400 

0.040 

Potassium 

- 1 . 000 

84.000 

26.800 

Seleni um 

-0.010 

-0.001 

0.0 

Si  1  icon  Dioxide 

-0. 100 

50.000 

11.772 

jod i um 

36.000 

5290. 000 

534.024 

Sulfate 

'  -10.000 

740.000 

229.021 

Sulfide 

-0.010 

2.400 

1.467 

Zinc 

-0.500 

68.000 

1 . 387 

Gross  Alpha 

0.  100 

86.000 

6.452 

Gross  Beta 

3.000 

830.000 

67.290 

Ha i  (hit's s 

? 0.000 

1260.000 

250.632 

pH 

6 . 000 

73.000 

7. 760 

Londui  t  am  t* 

760.000 

15800.000 

2300.627 

i)iss.  Sol  ids 

A 30. 000 

12200.000 

1589.303 

Manganese 

-0.050 

0.500 

0.057 

Alkalinity 

-0. 100 

10480.000 

929.086 

Cyanide 

-0. 100 

0.030 

0.000 

Boron 

-0. 100 

25.000 

1.758 

Bari um 

-1.000 

-0. 100 

0.0 

S i 1 ver 

-0.010 

0  110 

0.004 

I'lii  k  e  1 

-0  100 

0.  100 

0.022 

t.  i  th  i  um 

— 

— 

0.0 

TOC 

1.000 

37.000 

0.849 

Upper  Aquifer 

DROM  DRILLING  &  MONITORING  & 

PUMPING 

No. 

I  terns 


Avg. 

Low 

High 

Average 

45 

-0. 100 

2.200 

0. 176 

128 

-0.100 

10.600 

0.647 

148 

-0.050 

0.200 

0.004 

163 

-0.100 

2760.000 

607.246 

149 

-0.010 

0. 100 

0.002 

163 

0.800 

780.000 

69.279 

163 

-0.100 

1190.000 

36.312 

163 

-1.000 

240.000 

26.207 

144 

-0.050 

0.500 

0.006 

149 

-0. 100 

0.800 

0.028 

164 

0.060 

00.000 

4.299 

8 

-0.100 

380.000 

9.268 

163 

-0.050 

13.000 

3.231 

149 

-0.050 

3.000 

0.320 

163 

-0.100 

150.000 

50.781 

145 

-0.010 

0.045 

0.000 

163 

-0.100 

7.000 

0.514 

150 

-0. 100 

9.200 

0.209 

5 

-1.000 

93.000 

12.773 

149 

-0. 100 

0.010 

0.000 

163 

-0.100 

58.000 

25.322 

163 

40.000 

1170.000 

273.000 

163 

-4.000 

900.000 

331.404 

3 

-1.000 

4.100 

1.556 

149 

-  .500 

15.000 

0.687 

111 

0.200 

29.000 

4.248 

31 

4.000 

73.000 

16.917 

163 

16.000 

1870.000 

380.929 

163 

6.000 

10.200 

7.074 

161 

675.000 

6200.000 

1529.428 

162 

425.000 

3140.000 

1150.743 

157 

-0.100 

0.780 

0.114 

158 

-C.100 

2360.000 

515.561 

143 

-0.010 

-0.010 

0.0 

146 

-0. 100 

4,800 

0.679 

144 

-1.000 

-0.100 

0.0 

144 

-0. 100 

0. 100 

0.008 

142 

-0.010 

0.200 

0.026 

0 

-0.500 

-0.500 

0.0 

73 

-1.000 

34.000 

7.884 

Combined  Aouifer 


FROM  DRILLING 

No. 

No. 

Items 

Items 

Avg. 

Low  High  Average 

Avg. 

46 

-0.100 

0.100 

0.005 

21 

144 

-0.100 

3.000 

0.974 

28 

155 

-0.100 

0.500 

0.038 

30 

183 

350.000 

19600.000 

2073.000 

58 

139 

-0.010 

0.070 

0.009 

24 

183 

0.100 

88.000 

26.290 

58 

132 

-0.100 

3000.000 

163.982 

57 

133 

3.000 

6600.000 

238.352 

58 

140 

-0.050 

0.570 

0.057 

24 

139 

-0.100 

0.100 

0.004 

24 

183 

0.200 

60.000 

12.869 

58 

41 

-0.100 

-0.100 

0.0 

30 

167 

-0.050 

16.000 

0.685 

51 

139 

-0.050 

0.500 

0.065 

24 

182 

0.700 

96.000 

27.265 

57 

142 

-0.010 

-0.010 

0.0 

16 

183 

-0.100 

15.000 

1.152 

58 

142 

-0.100 

8.200 

2.425 

24 

41 

-1.000 

76.000 

15.167 

30 

156 

-0. 100 

0.010 

0.000 

30 

183 

6.400 

41.000 

17.790 

58 

183 

165.000 

12000.000 

1007.276 

58 

183 

-4.000 

535.000 

180.534 

58 

18 

- 1 . 000 

12.000 

2.753 

19 

130 

-0.500 

1.000 

0.286 

14 

95 

0.500 

12.000 

6.675 

8 

12 

1.000 

57.000 

26.229 

7 

183 

30.000 

520.000 

175.000 

57 

183 

6.800 

8.800 

7.904 

57 

182 

880. COO 

28000.000 

3426.754 

57 

183 

650.000 

30700.000 

2869.509 

57 

155 

-0.200 

0.320 

0.018 

40 

141 

31.000 

9310.000 

1069.629 

27 

114 

— 

— 

0.0 

0 

126 

-0.100 

1.500 

0.620 

10 

115 

... 

— 

0.0 

0 

115 

— 

— 

0.0 

0 

115 

— 

— 

0.0 

0 

2 

— 

. — 

0.0 

0 

69 

- — 

— 

0.0 

0 
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TABLE  1.2  -  15a 

SUMMARY  OF  QUALITATIVE  S PECTROGRAPH I C  ANALYSIS 
UPPER,  LOWER,  AND  COMBINED  AQUIFERS 
TRACT  C-a  AND  VICINITY 


Item 


Lower  Aquifer 

FROM  MONITORING 


Low 


High 


Average 


Upper  Aquifer 

FROM  DRILLING,  MONITORING 


AND 

PUMPING 

No. 

Items 

Avg. 

Low 

High 

Average 

No. 

Items 

Avg. 

Combined  Aouifer 

FROM  DRILLING 


Low  High 


No. 

Items 

Average  Avg. 


Aluminum 

0.001 

5.000 

0.211 

6 

0.001 

Antimony 

— 

— 

0.0 

0 

— 

Arsenic 

— 

— 

0.0 

0 

— 

Barium 

0.001 

0.100 

0.043 

10 

0.001 

Beryl i urn 

— 

— 

0.0 

0 

— 

Bi smuth 

— 

— 

0.0 

0 

— 

Boron 

0.050 

99999.000 

0.475 

86 

-0.020 

Cadmium 

99999.000 

99999.000 

0.0 

0 

99999.000 

Calcium 

5.000 

99999.000 

8.929 

14 

1.000 

Cerium 

— 

— 

0.0 

0 

— 

Cesium 

— 

— 

0.0 

0 

— 

Chromi urn 

0.001 

0.010 

0.005 

2 

0.000 

Cobol t 

— 

— 

0.0 

0 

0.001 

Columbium 

— 

— 

0.0 

0 

— 

Copper 

0.001 
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With  the  exception  of  dissolved  solids  which  are  shown  on  Figures 
1.2-72  through  1.2-77,  the  figures  are  in  alphabetical  order 
by  constituent.  These  figures  were  made  up  from  the  computer 
calculated  and  plotted  data  included  in  the  Raw  Data  Volume  of 
this  report. 

Four  basic  values  have  been  plotted  for  some  of  the  chemical 
constituents.  These  included  average  values  for  a  given  method, 
unit  values  for  a  given  method,  i.e.  a  specific  value  during  a 
sampling  period,  high  values  and  low  values.  For  example,  Figure 
1.2-72  shows  the  dissolved  solids  average  value  in  parts  per 
million  in  the  upper  aquifer  as  determined  by  Method  3  in  the 
monitoring  program.  Figures  1.2-74  through  1.2-77  show  the  dis¬ 
solved  solids  for  the  upper  aquifer  during  the  indicated  sampling 
period.  Figure  1.2-84  shows  the  highest  value  during  the  mon¬ 
itoring  program  for  Boron.  Low  values  were  not  contoured  for  this 
report  but  are  included  in  the  computer  print-out  in  the  Raw  Data 
Volume  of  this  report. 

Figure  1.2-72  and  1.2-73  show  the  average  dissolved  solids  as 
determined  by  the  monitoring  program  (Method  3)  for  the  upper  and 
lower  aquifers,  respectively.  It  should  be  noted  that  the  upper 
aquifer  system  has  the  best  water  quality  along  the  western  Tract 
boundary  and  in  a  rather  large  area  around  CE-705A.  The  poorest 
water  quality  is  noted  in  the  northeast  corner  of  the  Tract  in 
the  vicinity  of  CE-702.  The  average  dissolved  solids  for  the 
lower  aquifer  system  indicate  again  that  the  best  water  quality 
is  found  along  the  western  Tract  boundary  and  the  poorest  water 
quality  in  the  northeast  corner  of  the  Tract.  Generally  speaking, 
significant  changes  of  dissolved  solids  during  the  mon i to r i ng  per¬ 
iod  of  January  through  August  we  re  not  observed  in  the  lower  aquifer 
system. 
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Figures  1.2-74  through  1.2-75  show  the  change  in  dissolved 
solids  on  a  monthly  basis  from  April  through  July  1 975 .  |n 
general,  the  dissolved  solids  changes  do  not  appear  to  be 
significant  with  the  exception  of  the  area  around  CE-705  which 
appears  to  have  decreased  in  water  quality  during  the  period 
from  April  through  July  1975. 

The  remaining  plots  of  various  chemical  constituents  are  in¬ 
cluded  for  additional  information.  It  is  anticipated  that  these 
will  be  quite  useful  for  water  supply  purposes  in  determining 
water  quality  during  the  dewatering  operation.  It  should  be 
noted  that  generally  speaking,  the  northeast  corner  of  the  Tract 
appears  to  have  values  in  the  upper  aquifer  which  are  quite  sim¬ 
ilar  to  those  values  in  the  lower  aquifer.  The  only  additional 
discussion  on  these  figures  will  be  to  highlight  specific  anomali 

Figure  1.2-87  shows  the  average  value  for  calcium  in  the  lower 
aquifer.  It  should  be  noted  that  the  area  around  G-S  8  shows 
unusually  high  calcium  values.  One  explanation  for  this  anomaly 
is  that  during  the  completion  of  G-S  8,  a  cementing  problem  oc¬ 
curred.  It  is  felt  that  a  miscalculation  was  made  on  the  amount 
of  cement  pumped  into  the  annulus  between  the  5-1/2-inch  liner 
and  the  bore  hole  wall.  It  is  for  that  reason  that  the  hole  was 
completed  as  a  lower  aquifer  monitor  hole  only.  As  indicated  by 
the  water  quality,  specifically  pH  and  calcium,  it  is  felt  that 
a  chemical  reaction  between  the  lower  aquifer  water  and  the  cement 
is  the  cause  of  the  anomaly. 

Figures  1.2-94  and  1.2-95  show  the  average  values  of  iron  for  the 
upper  and  lower  aquifers,  respectively.  The  concentrations  appear 
to  be  extremely  high,  ranging  from  1  to  over  12  parts  per  million. 
On  reviewing  the  iron  values  throughout  the  monitoring  program,  it 
was  noticed  that: 
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1.  Older  holes  have  the  highest  iron  concentrations,  and 

2.  That  the  iron  concentrations  in  the  majority  of  the 
holes  were  increasing  with  time. 

Therefore,  it  is  felt  that  the  aquifer  water  is  reacting  with 
the  casing  in  these  monitor  holes. 

1.2. 8. 8  Summary  and  Conclusions 

The  following  summary  is  somewhat  cursory  in  nature  due  to  the 
vast  amount  of  data  and  the  rather  limited  time  with  which  to 
review  it  for  this  Progress  Report  No.  4.  It  is  anticipated 
that  additional  review  and  conclusions  will  be  forthcoming  in 
subsequent  reports. 

The  following  is  a  list  of  conclusions  from  our  present 
interpretation  of  the  data: 

1.  Lower  aquifer  monitor  hole  G-S  8  has  been  contaminated  by 
cement . 

2.  The  high  iron  content  indicated  by  the  monitoring  program  in 
the  upper  and  lower  aquifer  systems  is  due  to  a  chemical  re¬ 
action  between  the  casing  and  the  aquifer  water. 

3.  An  interconnection  between  the  upper  and  lower  aquifer  systems 
still  exists  in  the  northeast  corner  of  Tract  C-a. 

4.  Vertical  leakage  appears  to  have  affected  some  of  the  upper 
aquifer  pumping  tests. 

5.  At  CE-705A,  there  is  a  possible  connection  with  the  surface 
water  system. 

6.  The  upper  aquifer  system  had  higher  piezometric  levels  prior 
to  the  drilling  of  the  first  core  holes  on  and  in  the  vicinity 
of  Tract  C-a. 

7.  Prior  to  1971,  the  lower  aquifer  system  had  lower  piezometric 
levels  than  those  we  are  measuring  at  this  time. 

8.  Approximately  5,000  to  15,000  acre-feet  of  water  was  discharged 
from  the  upper  aquifer  system  to  the  lower  aquifer  system  from 
October  1971  to  November  1974. 
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FIGURE  1 .2-68 
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FIGURE  1.2-71 
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FIGURE  1.2-72 
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FIGURE  1 .2-73 


... 


TOTAL  DISSOLVED  SOLIDS 
UPPER  AQUIFER 
MONITORING  PROGRAM 
APRIL  1975  ANALYSIS  (ppm) 


LEGEND 

am  TRACT  OUTLINE 
I  DRILL  HOLES 


-  CONTOUR  INTERVAL  250  PPM 

—  SUPPLEMENTARY  CONTOUR 


RIO  BLANCO 
OIL  SHALE  PROJECT 
TRACT  C-a 


RBOSP  PROGRESS  REPQR' 


SCALE!  1*  * sr  3000* 


WRIGHT  WATER  ENGINEERS.  INC. 

ENGINEERING  CONSULTANTS 
2420  ALCOTT  STREET 
DENVER.  COLORADO  80211 
(303)  488  6201 


-129- 


FIGURE  1 .2-74 
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FIGURE  1.2-75 
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FIGURE  1.2 >76 
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FIGURE  1.2-77 
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SECOND  SHALLOW  GROUNDWATER  PROGRAM 
EIGHT  ALLUVIAL  TEST  WELLS 
FEDERAL  OIL  SHALE  TRACT  C-a 
RIO  BLANCO  COUNTY,  COLORADO 


INTRODUCTION 


The  second  shallow  ground  water  program  for  the  Rio  Blanco  Oil  Shale 
project  began  on  June  18,  1975.  Eight  alluvial  water  monitoring  test  holes 
were  drilled  to  obtain  subsurface  hydrology  and  environmental  baseline  data 
around  84  Mesa  in  connection  with  oil  shale  Tract  C-a,  Rio  Blanco  County, 
Colorado. 

Becker  Drills,  Inc.,  was  engaged  to  drill  the  holes  by  Mr.  Russell 
Darr  of  Wright  Water  Engineers,  Inc.  Drilling  began  on  June  18,  1975,  and 
was  completed  on  June  25,  1975.  Surface  construction  and  preliminary 
measurements  were  completed  in  the  following  days.  A  daily  report  is  in¬ 
cluded  as  Appendix  A. 


HOLE  LOCATIONS 


An  index  map  showing  the  8  alluvial  monitoring  wells  is  Figure  1.  The 
locations  of  the  8  holes  are  listed  in  the  order  of  drilling  as  follows: 


S-24 
S-22 
S-23 
S-19 
S-l  6 
S-l  5 
S-18 
S-l  7 


NW1/4  NE1/4  SE1/4 
NE1/4  SE1/4  NE1/4 
NW1/4  SE1/4  NE1/4 
SW1/4  SW1/4  NE1/4 
SE1/4  NW1/4  SW1/4 
NE1/4  NE1/4  SE1/4 
SW1/4  SW1/4  SE1/4 
NW1/4  SE1/4  SE1/4 


Sec.  30,  T.1S,  R98W 
Sec.  16,  T.1S,  R98W 
Sec.  8,  T.1S,  R98W 
Sec.  12,  T.1S,  R99W 
Sec.  23,  T.1S,  R99W 
Sec.  27,  T.1S,  R99W 
Sec.  15,  T.1S,  R99W 
Sec.  22,  T.1S,  R99W 


The  above  locations  are  preliminary  because  they  are  yet  to  be  surveyed. 
Locations  S-l 5  and  S-24  were  drilled  as  originally  staked.  Sites  S-16, 
S-17,  S-22  and  S-23  were  drilled  as  located  by  Mr.  Darr  personally  in  the  field. 
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!  Well  S-l 8  was  located  using  both  verbal  instructions  from  Mr.  Darr  and  from 

,TlaPS  of  the  area  because  the  original  stake  could  not  be  found. 

The  wells  are  located  on  Yellow  and  Duck  Creeks  and  their  tributaries  in 
and  around  the  84  Mesa. 

Drilling  Method 

The  Becker  Hammer  Method  was  employed  using  Becker  5-1/2"  OD  by  3-1/4  ID 
double-wall  drive  pipe  and  reverse  air  circulation.  This  method  uses  a  diesel 
hammer  to  drive  the  drill-pipe  into  the  ground,  air  is  forced  down  the  annulus 
of  the  doubl e-wal 1 ed  drive  pipe.  The  air  lifts  the  cuttings  up  through  the 
center  of  the  drive  pipe  and  discharges  into  a  cyclone  assembly.  Samples  can 
be  obtained  continuously  from  the  base  of  the  cyclone. 

Personnel  of  the  Becker  drilling  crew  were: 

Kenneth  Long,  Driller 
Kermit  L.  Krueger 

The  advantage  of  using  the  Becker  Hammer  Method  in  any  application  is 
the  recovery  of  clean,  continuous  geological  samples  free  of  up  hole  cuttings 
contamination  that  is  common  to  conventional  drilling  methods. 

The  disadvantages  of  the  Becker  drill  v/ere  described  in  the  previous, 
alluvial  program  report. 

Well  Construction 

The  drilling  log  of  each  of  the  8  alluvial  holes  is  included  in  the 
appendices  in  numerical  order  according  to  well  number.  Two-inch  inside 
diameter  (ID)  plastic  casing  was  installed  in  each  hole.  Once  the  casing 
was  installed,  the  annulus  was  backfilled  with  v/ashed  gravel. 


-3- 


RBOSP  PROGRESS 


To  protect  the  well,  5  feet  of  7-inch  outside  diameter  (OD)  steel  casing 
was  cemented  at  the  surface.  Caps  were  made  bywelding  a  plate  on  7-inch  OD 
thread  protectors.  The  sides  of  the  protectors  were  split  in  two  places  to 
allow  for  a  friction  fit. 

The  general  construction  used  for  each  test  well  is  shown  in  Figure  2. 
Alluvium 

The  alluvium  in  the  Yellow  and  Duck  creek  drainages  in  the  vicinity  of 
the  84  Mesa  consists  of  mostly  very  fine  material  derived  from  the  Uinta 
Formation  and  Parachute  Creek  Member  of  the  Green  River  Formation.  The  most 
well  developed  alluvium  is  in  the  mainstems  of  Yellow  and  Duck  Creeks.  The 
material  in  their  tributaries  consist  mostly  of  slope  wash  and  fan  material. 

Test  Wells 

.  The  physical  parameters  of  the  test  wells  are  summarized  in  Table  1.  The 
table  shows  some  difference  between  the  measured  depth  and  drilled  depth. 

There  differences  have  two  causes.  One  is  that  some  of  the  fine  material 
stayed  in  the  drill  pipe  until  the  casing  was  installed,  the  second  reason  is 
that  in  some  cases  a  saturated  clay  was  encountered  which  can  move  fluidly 
through  the  perforations. 

Aquifer  Testing 

No  aquifer  tests  were  conducted  during  drilling.  S-19,  S-22,  S-23, 

and  S-24  were  the  only  holes  to  show  indications  of  water.  Of  these  holes ,% 
S-23  produced  a  measured  60  gpm  at  78  feet  and  was  still  developing,  and  S-24 
produced  an  estimated  15  to  20  gpm  from  about  64  feet.  The  other  holes  pro¬ 
duced  little  water  during  drilling. 
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FIGURE  2 

GENERAL  CONSTRUCTION  OE  TEST  V/ELLS 

NOT  TO  SCALE  ■  : 
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TABLE  1 


Summary  of  physical  measurements  taken  in  the  field.  The  test  wells  are  listed 
by  numerical  well  number  rather  than  in  chronological  order  of  measurement. 


Test 

Well 

Dril led 
Depth 
(ft. ) 

Depth  of 
Base  of 
Alluvium 
(ft.) 

Casing 
2"  ID 
Non-perforated 
(ft. ) 

Record 

PVC 

Perforated 
(ft. ) 

Water  Level 
Below  MP 
(ft.) 

MP  From 
Ground 
Surface 
(ft.) 

Depth 

Water 

From 

Ground 

Surface 

(n.) 

Measured 
Depth 
of  Hole 
Ground 
Surface 
(ft.) 

Date 

Measured 

T  i  me 

Measured. hrs. 

S-l  5 

22 

20 

12 

10 

Dry 

2.2 

Dry 

21.4 

7/16/75 

18:00 

'  S-16 

16 

15 

6 

10 

Dry 

2.8 

Dry 

14.8 

7/16/75 

17:50 

S-l  7 

22 

20 

12 

10 

Dry 

2.5 

Dry 

21.5 

7/16/75. 

12:40 

S-l  8 

14 

12 

4 

10 

Dry 

2.9 

Dry 

13.6 

7/16/75 

11:30 

S-l  9 

60 

57 

40 

20 

55.62 

2.4 

53.2 

59.4 

7/16/75 

18:35 

S-22 

81 

80 

61 

20 

67.58 

2.0 

65.6 

79.8 

7/16/75 

19:20 

S-23 

83.5 

83 

53 

30 

30.63 

2.3 

28.3 

77.2 

7/16/75 

18:55 

S-24 

75 

74 

35 

40 

8.08 

2.3 

5.8 

60.7 

7/16/75 

17:25 
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There  is  an  inherent  disadvantage  in  conducting  an  aquifer  test  with 
the  Becker  drill.  Air  is  forced  down  the  annulus  of  the  double-walled  drive 
pipe  and  out  the  bit,  where  the  air  lifts  the  cuttings  and  water  up  the  center 
of  the  drive  pipe.  Consequently,  when  using  the  Becker  drill  for  pumping, 
only  a  very  small  area  of  the  aquifer  at  the  bit  is  actually  tested.  Also, 
only  an  informal  type  of  recovery  test  can  be  conducted  because  there  is  no 
room  to  measure  water  levels  on  the  outside  of  the  drive  pipe. 

An  estimate  of  the  Transmissivity  of  the  alluvium  could  be  obtained  by 
conducting  slug  injection  or  other  types  of  tests  on  the  water  bearing  holes. 

For  the  slug  injection  test  five  to  ten  gallons  of  water  could  be  bailed  out 
of  a  hole,  then  after  the  water  level  stablized  the  water  could  be  reinjected 
as  a  slug  and  the  resultant  recovery  measured  with  time. 

Before  testing  each  well  should  be  cleaned  out  and  developed  using  a 

i 

water  jet.  The  water  jet  consists  simply  of  a  source  of  water,  a  pump  and  a 
garden  hose  or  small  diameter  pipe  that  will  fit  down  the  well . 

Water  Quality 

The  holes  containing  water  were  first  sampled  on  June  30,  1975.  The 
samples  were  turned  over  to  Wright  Water  Engineers  to  become  an  addition  to 
the  on-going  water  sampling  and  ground  water  monitoring  program  for  the  Rio 
Blanco  Oil  Shale  Project.  The  field  parameters  measured  at  the  time  of  sampling 
are  listed  below  in  Table  2. 

Conclusions  and  Recommendations 

Eight  alluvial  test  wells  were  drilled  and  completed  as  instructed  by  Mr. 
Russ  Darr,  Wright  Water  Engineers,  Inc.,  consultant  to  the  Rio  Blanco  Oil  Shale 

Project. 


-7- 


All  of  the  alluvial  wells  should  be  cleaned  out  using  water  circulation. 
If  an  estimate  of  transmissivities  is  desired,  the  slug  injection  method 
or  the  constant  head-variable  discharge  injection  method  can  probably  be  used 

TABLE  2 

Field  Water  Quality  Parameters  Taken  from  The  Wet 
Alluvial  Holes  on  June  30,  1975. 


Sample 

Nn 

Date 

Time 

Temp°C 

12.1 

Specific 
Conductance ' 

Spec  Cond 
Compensated 

To  25°C 

£il 

SWL/GL 

(ft.) 

S-19 

6/30/75 

20:00 

1400  0  1 2 . 1 °C 

2000 

6.8 

52.0 

S-22 

6/30/75 

18:20 

11.3 

1550  @  12.0°C 

2230 

6.8 

65.5 

S-23 

t 

6/30/75 1 

19:30 

10.5 

1500  0  10. 5°C 

2275 

7.0 

28.5 

S-24 

6/30/75 

17:30 

11.4 

1300  0  11.4°C 

1910 

7.0 

5.2 

^Specific  conductivity  taken  with  an  uncompensated  Labline  meter 


*GL-Ground  Level 
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APPENDIX  A 


DRILLERS  DAILY  DRILL  REPORT 


- - - 

UNIT  NO:  P  ZIE2 

UNIT  NO: 

UNIT  NO: 

• 

y 


A* 


DRILLERS  DAILY  DRILL  REPORT 


ker 


Client: 


fir., 

.J.-JE44 


Re 


Drilling 


Location: £+£}-<?-  t 


Date:. - U  tJ.'Q- 


197  ^ 


Becker  Job  No. 


EQUIPMENT  EMPLOYED: 


UNIT  NO 


SHIFT  INFORMATION 


TIME  SHIFT  STARTED: 

TIME  SHIFT  ENDED:  S'  -Xr> 


DAY  SHIFlj><U_ 
NIGHT  SHIFT  |  ] 


PERSONNEL  EMPLOYED 


EMPLOYEES  NAMES 


DRILLER 


HELPER 


^=5 


-A 


HELPER 


SU. 


9- 


HELPER 


TOTAL 

HOURS 


1L 


J-L 


DRILLIKG  INFORMATION  &  CLIENT  CHARGES 


TODAY'S  DRILLING  RECORD 


Hole 

No. 


Q  o 
A° 

// 

A*" 


^Shelby's  /  Solit 
Taken  /Spoon's 


o'  P  C/  o'  S*  *&/ o  £  C a  /  a  ^  /  /Taken  /  Taken  /  /  O  >?/  ^  -v*  - 

o  eye  •?<?/£■/<?■  S/«"'  S/e/5<°cR A°  £ 4/Xc f*f 


REMARKS 


4 

75 

75' 

7  o' 

75' 

m 

1  otal  Chargeable 

“75”' 

75 

DISTRIBUTION  OF  DAILY  HOURS 


TRAVEL  HOURS 


DRILL  HOURS 


STANDBY  HOURS 


MOVING  BETWEEN  HOLES 
LUB2LL 


MAINTENANCE  HOURS 


OTHER  HOURS  (DESCRIBE) 


TOTAL  HOURS 


HOURS 

WORKEO 


j3L 


A. 


5- 


HOURS 

CHARGEABLE 


5 


A 


MOBILIZATION  &  DEMOBILIZATION 


From 


Total  miles  driven  this  date: 
Total  miles  driven  entire  trip: 


DISTRIBUTION  OF  DRILLING  SUPPLIES  CONSUMED 
CHECK  OFF  NON-CHARGE  ABLE  ITEMS  INC) 


NIC  QTY 


SIZE 


DESCRIPTION 


NC 


QTY 


SIZE 


DESCRIPTION 


r 


CLIENTS  REMARKS: 


CLIENTS  APPROVAL  OF  CHARGES:X_( 

ALL  APPLICABLE  HOURS,  FOOTAGE  &  SUPPLIES  CONSUiY.ED~ARE 
CHARGEABLE  AS  SHOWN  UNLESS  OTHERWISE  NOTED  ABOVE. 


BECKER  APPROVAL. 


GENERAL  REMARKS— EXPLANATION  OF  MAINT.  &  OTHER  HRS. 

/?FS>  i/<? 

~r'S~> 

A//n 

1 

AJ  /"!-7  &~f~  £.  >  s-7~SS  S7-^/  S'  A  A  5^0  i7"  ^ 

S' 

//3 

;'}'?//  a 

=>  j  7~<r"D  f>r-A/  /  r-  si-  r/^  A  t  s'-rf-  y-s-  D 

pS'st-C. 

•Y .  ,f>7 

TiicejO- 

/fo  r 

CJ-/-C-A1.7Z. - UJL - JZ/UZ. 

'  '  2j5jrso-AJ-er - &C-7Z7ES- 


// 


'-/s7~- _ ^T^JLZs'e-AJ-e — jtoxTasttjzj?- — 

~/V  f&.  &£- — Sl>c23f: - ScPO- — SJtA'—cSl — JEZljE/E — +AJ 

rui-31  (REV,  i-~/5) _ .  CLIENT'S  COPY _ f  >Q _ _ 


ppBOS! 


PB?§5  PROGRESS  report  ]  : 


- 


V 


4 

* 

A 


-5 


EQUIPMENT  EMPLOYED: 

SHIFT  INFORMATION 

UNIT  NO.  <03>L  RENTALS-  A  U/Z5 

TIME  SHIFT  STARTED-  /  #/<VA 

UNIT  NO:  gSDO 

TIME  SHIFT  ENDED:  ✓  3  r"'1 

UNIT  NO: 

DAY  SHIFt£<] 

UNIT  NO: 

NIGHT  SHIFT  |  | 

m 


A 


DRILLERS  DAILY  DRILL  REPORT 


becker 

Client:  :  l  Bu&^zsJL 


Drilling  Location:  ^ 


Date: 


J 


LLJjl^L- 


13- 


197 


Becker  Job  No.  ^  ^  £T* 


PERSONNEL  EMPLOYED 


DRILLE 


EMPLOYEES  NAMES 

R-..7r4 


HELPER 


HELPER 


1 


-KjZj^x OtjuZJQ-. 


HELPER 


TOTAL 

HOURS 


DRILLING  INFORMATION  &  CLIENT  CHARGES 


TODAY'S  DRILLING  RECORD 

She.’by's  /  Split 
Token  /Spoon's 


/  /  S  v/  a  /  laken  /bpoon  s  /  Tests  /  v.  - 

O*  O*  v5  sy  o  ^  C?/o  £°  /  /  Taken  f  Taken  /  v° 


REMARKS 


|£il 

?r 

?/' 

?r 

ol,  fo-rrrM 

9 

Total  Chargeable 

n’-j 

F  rom 


MOBILIZATION  &  DEMOBILIZATION 


To 


Total  miles  driven  this  date: 
Total  miles  driven  entire  trip: 


DISTRIBUTION  OF  DAILY  HOURS 

DISTRIBUTION  OF  DRILLING  SUPPLIES  CONSUMED 

CHFCK  OFF  NON-CHARCEABLE  ITEMS  (NCI 

HOURS 

WORKED 

HOURS 

CHARGEABLE 

NC 

QTV 

SIZE 

DESCRIPTION 

NC 

QTY 

SIZE 

DESCRIPTION 

TRAVEL  HOURS 

/ 

\JD 

ORILL  HOURS 

Vi 

‘ 

STANDBY  HOURS 

/ 

MOVING  BETWEEN  HOLES 
IHRSI 

— 

MAINTENANCE  HOURS 

/i 

OTHER  HOURS  (DESCRIBE) 

/ 

CLIENTS  REMARKS: 

CLIENTS  APPROVAL  OF  CHARGES:  X 

* 

TOTAL  HOURS 

— 3.i— J 

7 

CHARGEABLE  AS  SHOWN  UNLESS  OTHERWISE  NOTED  ABOVE. 


BECKER  APPROVAL. _ 


GENERALR  EM  ARKS— EXPLANATION  OF  MAINT.  &  OTHER  HRS. 


_ Z=cJ-C^3'j:/oj3L _ A3-0-L/-€a) _ Qj3ju-£- . . 


^  -~2>z - 5L*2ZL_<^2, _ _ _ 5^/  ' s/r  ;-  ^  sr'r 

-Jl!!—V2/A£ _ S?/sAJ.  ^r<^-3 

£Ss  *U_is^L - //jai3SLiS)  — 722 — *J-32jc/lL Scr £T.  _  c/^7_ _ £>/-///  <P/> 


L 


-yg^v^_  -.jPtr  _ o  as 


—  e 

— /S&s-C _ 

Y?/siso - 7A - (Zds?s?-5-C-/2- — ^/y^/g-/-^ier £jys/sZ2- 

— <4-Vv<-/ — cJx?.Zl—  /2jj^ZjQ. - C-l/zS-. 


RDl-31  (UC  V.  ]-7f.) 


CLIENT'S  COPY 


RBOSI?  PF 


"  r '  c  o  --  -i 

'UliCob  H'.:P 


I'TRT 

■Jil  I 


— k 


DRILLERS  DAILY  DRILL  REPORT 


becker 


Client: 


JLil  44  /  L  IJ/L/- - Date:.  .  t  J(  )  A  )  ■€•  cP.(3> 


197 


Drilling  Location:  44 ^ 


<SX 


Becker  Job  No. 


jgz^J>L 


EQUIPMENT  EMPLOYEO: 

SHIFT  INFORMATION 

UNIT  NO.  (D  33  RENTALS  /?  1/ 7  S 

TIME  SHIFT  STARTED:  (f>  /  *3 

UNIT  NO:  3133 

TIME  SHIFT  ENDED: 

UNIT  NO: 

DAY  SHIFT  CXL 

UNIT  NO: 

NIGHT  SHIFT  |  | 

PERSONNEL  EMPLOYED 


EMPLOYEES  NAMES 


DRILLER 


HELPER 


HELPER 


AC  L 


HELPER 


TOTAL 

HOURS 


DRILLING  INFORMATION  &  CLIENT  CHARGES 


TODAY'S  DRILLING  RECORD 


A 


/Shelby's  /  Split 
Taken  /Spoon's 
Taken 


REMARKS 


.O  &  S 


£/' 

• 

/*■*’' i 

5423 

■yJilTxLp, 

?3' 

?3' 

?3' 

?3' 

*> 

Total  Chargeable 

n' 

S2L 

DISTRIBUTION  OF  DAILY  HOURS 


DISTRIBUTION  OF  DRILLING  SUPPLIES  CONSUMED 
CHECK  OFF  NON-CHARGEABLE  ITEMS  (NO 


HOURS 

WORKED 


HOURS 

CHARGEABLE 


NC 


SIZE 


DESCRIPTION 


NC 


QTY 


SIZE 


DESCRIPTION 


TRAVEL  HOURS 


/ 


22E 


DRILL  HOURS 


JL 


STANDBY  hours 


MOVING  BETWEEN  HOLES 
. LHhSJ 


JL 


MAINTENANCE  HOURS 


OTHER  HOURS  (DESCRIBE) 


4 


-Ai. 


CLIENTS  REMARKS: 


TOTAL  HOURS 


6Tzl 


MOBILIZATION  8.  DEMOBILIZATION 


4 


CLIENTS  APPROVAL  OF  CHARGES:  X  (  />  .sstJU.'l 


ALL  APPLICABLE  HOURS,  FOOTAGE  &  SUPPLIES  CONSUMED  ARE 
CHARGEABLE  AS  SHOWN  UNLESS  OTHERWISE  NOTFD  ABOVE. 


F  roni 


Total  miles  driven  this  date: 
Tola!  mites  driven  entire  trip: 


BECKER  APPROVAL. 


GENERAL  REMARKS— EXPLANATION  OF  MAINT.  &  OTHER  HRS. 


~7 


-2 — 33 - 'yjZt — u£l — iypj.LZ-Q-i 2 ^cx. 


Z3 


Y'Y-C- — S'  _ sijtjQ-PffLD to _ 

Sis _ &£QyZDxl7-£Zp—--(l-0  /-  (?  ,  SC.  77.  Al£L21£X 


-&M — _ Pull  e.Q PZ-uj.jAL-:.  ~yr _ tiqjdjujlO _ rzx?  ^  1  <°4t~  rs ;  Tt*..r .  11  — 

CP - BOLp3 — rfi^sG. — i~J2J=T- — 5W-& - ^IMLL — qSJLL£-.-1^4j^ /  aj_. 

— \Z( — 03cQ — Ui-S. — Q£QjLe.,p  .  fo/Z — _ — 


2>3e~upOL - _ 0U-iLA^ _ _ — 

_^qp — c.ive — iol — /2  i-3U3 — jLoojcesx — &sp—3>  ciu O-y  a — 

- CLiENi.S  CODY  fljj# - 


GDI-31  (f?CV.  1-75) 


4  CRT 


( 


RBOSP  PROGRESS  REPORT 


f 


I 


•-  n 


.! 


EQUIPMENT  EMPLOYED: 

SHIFT  INFORMATION 

PERSONNEL  EMPLOYED 

a 

UNIT  NO.  /D  •*5"  £•)  RENTALS/? ///  .S’ 

TIME  SHIFT  STARTED: 

EMPLOYEES  NAMES 

J. 7 - 

I  TOTAL 

|  HOURS  . 

UNIT  NO:  J3J2 

TIMF  55HIFT  FNOED: 

OR.LLER 

i  //  f 

- yy  y^-rTy  / 

helper  s'  yfZ'ie.rw? 

\//—i 

UNIT  NO: 

DAY  SHIFT^j^L 

NIGHT  SHIFT  |  | 

HELPER  C-' 

1 

UNIT  NO: 

HELPER 

— —  j 

DRILLERS  DAILY  DRILL  REPORT 


I 


lent:  A?  fl'  S)  .*3/?  /C  i-/-  ^  STTJAJPA^J- 

,/r/Z/'  4, - - 


Date:. 


_ <§4/ - .O'-JC. 


Drilling  Location: 


Becker  Job  No. 


DRILLING  INFORMATION  &  CLIENT  CHARGES 


Hole 

No. 


TODAY'S  DRILLING  RECORD 


£  o. 


/Shelby'*  /  Split 
Taken  /Spoon's 
Taken 


^  #tv  4y>--  g7± 


a* 

• 

Total  Ct 

orgeeble 

DISTf 

3IBUT10N  OF  DA 

ILY  HOURS 

DISTRIBUTION  OF  DRILLING  SUPPLIE 
CHECK  OFF  NON-CHARGEABLE  ITE 

S  CONSUMED 

MS  (NC) 

HOURS 

WORKED 

HOURS 

CHARGEABLE 

NC 

HT  Y 

SIZE 

DESCRIPTION 

NC 

QTV 

SIZE 

DESCRIPTION 

TRAVEL  HOURS 

/ 

2 

DRILL  HOURS 

1 

STANDBY  HOURS 

? 

MOVING  BETWEEN  HOLES 
(HRS) 

MAINTENANCE  HOURS 

OTHER  HOURS  (DESCRIBE) 

CLIENTS  REMARKS: 

Cl  IFNTS  APPROVAL  OF  CHARGES:  Yf 

ALL  APPLICABLE  HOURS,  FOOTAGE  &  SUPPLIES  CONSUMED  ARE 
CHARGEABLE  AS  SHOWN  UNLESS  OTHERWISE  NOTED  ABOVE. 

• 

TOTAL  HOURS 

/ 

_ ZZ? _ 

MOBILIZATION  &  DEMOBILIZATION 

From  To 

Total  miles  driven  this  date: 

Total  miles  driven  entire  trip: 

BECKER  APPRO 

VAL. 

- y  J  — - - - - yy - -yf^ - 

^yy'^/y 


f  I  1 31-31  (REV.  I-7S) 


CLIENTS  COPY 


R3QSP  PROGRESS  RIIPOHT  ) 


# 


6 


( 


<r 


APPENDIX  B 
CUTTINGS  DESCRIPTION 


RBOSP  S-15 


! 


Alluvial  Test 
June  23,  1975 


RIO  BLANCO  OIL  SHALE  PROJECT 


CUTTINGS  DESCRIPTION 


S-15 


Location: 

Spudded: 
Completed: 
Total  Depth: 


NE- 1/4  NE-1/4  NE-1/4  Sec.  27,  T.1S.,  R.  99W 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

June  23,  1975 

June  23,  1975 

22  feet 


O'  -  4* 

Silt,  sandy  (very  fine),  tan  to  light  brown,  some  clay,  a  few  pebbles. 


4'  -  8' 

Silt  and  clay,  tan  to  light  brown,  dry,  powdery,  clay,  dark  gray, 
sticky,  a  few  brown  clay  lumps.  Clay  is  probably  from  the  previous 
hole. 


8' 


18' 


18' 

Clay,  silty,  tan  to  light  brown,  powdery,  dry,  rock  fragments,  some 
gravel. ^ 

20' 

Rock  fragments',  gray,  sandy,  black  inclusions 


20'  -  22' 

Bed  rock,  sandstone,  very  fine  grained,  silty,  greenish-yellow  to 
brown,  very  hard 


Summary:  O'  -  20 1  Alluvium 

20'-  22'  Unita  Formation 


Casing  Record: 

2-inch  ID  PVC 

10  feet  perforated,  1 2 ' -22 1 
12  feet  plain 

Comment:  S-15  was  drilled  as  staked.  Negotiated  creek  crossing  at  S-16 
to  reach  the  site. 


0 


APPENDIX  C 


CUTTINGS  DESCRIPTION 
RBOSP  S-16 


R30SP  PROGRESS  REPORT  j 


r 


r 


Alluvial  Test 
June  23,  1975 


RIO  BLANCO  OIL  SHALE  PROJECT 

CUTTINGS  DESCRIPTION 

S-16 

Location: 

SE-1/4  NW-1/4  SW-1/4  Sec.  23,  T.  IS.,  R.  99W. 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

Spudded: 
Completed: 
Total  Depth: 

June  23,  1975 

June  23,  1975 

16  feet 

i 

o 

Clay,  silty,  light  brown,  a  few  blocky  lumps,  some  very  fine  sand 

4'  -15* 

Same  as  above,  clay  lumps  have  white  inclusions,  dry 

15'-16' 

Bedrock,  sandstone,  very  fine  grained,  greenish  yellow  to  brown,  very 
hard 


* 

Summary:  O'  ■ 

15'- 

-  15'  Alluvium 

-  16'  Uinta  Formation 

Casing  Record: 

2-inch  ID  PVC 

10  feet  perforated,  6 * -1 6 ' 

6  feet  plain 

Comment:  The  original  location  for  S-16  could  not  be  reached  without  some 

bulldozer  work.  The  drilled  site,  less  than  a  quarter  mile  down 
stream,  was  picked  to  eliminate  the  need  for  dozer  work. 


APPENDIX  D 
CUTTINGS  DESCRIPTION 


RBOSP 


S-17 


RIO  BLANCO  OIL  SHALE  PROJECT 
CUTTINGS  DESCRIPTION 
S-17 


Alluvial  Test 
June  25,  1975 

•  *v 


Location: 

Spudded: 
Completed: 
Total  Depth: 


NW-1/4  SE- 1/4  NE-1/4,  Sec.  22,  T.1S.,  R.  99W. 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

June  25,  1975 
June  25,  1975 
22  feet 


O'  -  4' 

Clay,  silty,  light  brown  to  brown.  Sand,  very  fine. 


4' 


8* 

Rock  fragments,  gravel  sized  to  2-inches  across,  Clay,  sandy  (very  fine), 
silty,  tan  to  light  brown,  some  rounded  pebbles. 


8‘  -1 6 1 

Clay,  sandy  (very  fine),  silty,  light  brown  to  brown,  a  few  gravel¬ 
sized  fragments  of  very  fine  sandstone 

Clay,  sandy  (very  fine),  silty,  light  brown  to  brown,  Rock  fragments, 
dry 


20' -22' 

Bedrock,  Sandstone,  very  fine,  silty,  greenish  yellow,  very  hard,  dry 


Summary:  O'  -  20'  Alluvium 

20'-  22'  Uinta  Formation 


Casin  Record: 

2-inch  ID  PVC 

10  feet  perforated,  1 2 1 -22 ' 

12  feet  plain 

Couldn't  find  the  stake  for  S-17,  drilled  where  indicated  by  Mr. 
Darr. 


Comment: 


APPENDIX  E 


CUTTINGS  DESCRIPTION 
RBOSP  S- 1 8 


RBOSP  PROGRESS  REPOR 


m 


Alluvial  Test 
June  25,  1975 


RIO  BLANCO  OIL  SHALE  PROJECT 
CUTTING  DESCRIPTION 


S-18 

Location:  SW-1/4  SW-1/4  SE-1/4,  Sec.  15,  T.1S.,  R.99W. 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

Spudded:  June  25,  1975 

Completed:  June  25,  1975 

Total  Depth:  14  feet 

O'  -  4' 

Topsoil,  Clay,  silty,  light  brown  to  brown,  a  few  small  sandstone 
fragments 

4'  -  8'  ^  , 

Clay,  silty,  light  brown,  dry,  powdery,  a  few  lumps 

8 1  -1 2 1 

Clay,  yellow-brown,  powdery,  Sand,  very  fine,  silty 


Bedrock,  Sandstone,  very  fine  grained,  silty,  yellowish-tan  to  brown, 
greenish  tint,  grinds  to  powder  and  fragments,  very  hard,  dry. 


Summary:  O'  -12'  Alluvium 

1 2 ' -1 4 '  Uinta  Formation’ 

Casin  Record: 

2-inch  ID  PVC 

10  feet  perforated,  4 * -1 4 ' 

4  feet  plain 

Comment:  Couldn't  find  the  stake  for  S-18. 


APPENDIX  F 
CUTTINGS  DESCRIPTION 


RBOSP 


S-19 


RBOSP  PROGRESS 
n 


* 


Alluvial  Test 
June  21 ,  1975 


RIO  BLANCO  OIL  SHALE  PROJECT 


CUTTINGS  DESCRIPTION 
S-19 


Location: 

Spudded: 
Completed: 
Total  Depth: 


SW-1/4  SW-1/4  NE-1/4,  Sec.  12,  T.1S.,  R.99W 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

June  21 ,  1975 

June  21 ,  1975 

60  feet 


O'  -  4' 

Topsoil  and  clay,  silty,  light  brov/n  to  brown 

4  ‘  -  8  * 

Clay,  silty,  light  brown,  a  few  blocky  lumps 
8'  -12' 

Clay,  somewhat  silty,  light  brown  to  brown,  blocky  lumps,  black  carbona¬ 
ceous  inclusions 


12' -16' 


Clay,  somewhat  silty,  light  brown  to  brown,  powdery,  a  few  brown  blocky 
lumps. 


1 6 1 -20  * 

Clay,  a  little  silty,  light  brown,  a  few  blocky  lumps,  the  material 
varies  from  light  brown  to  brown  depending  on  moisture  content-the 
more  moisture,  the  darker  the  brown. 


20* -28* 


Clay,  light  brown  to  brown,  a  little  silty 
28' -36* 

Clay,  silty,  light  brown  to  brov/n,  a  few  blocky  lumps,  feels  like  a 
little  very  fine  sand. 


36' -40* 

Clay,  silty,  powdery,  dry,  light  brov/n,  some  blocky  lumps,  a  few  rock 
fragments 


40' -44' 

Rock  fragments,  flat  pieces  to  1-1/2  inches,  marlstone  (?),  Clay,  Si  Tty, 
light  brown,  hard  drilling. 

44' -52' 


Clay,  wet,  a  little  silty,  brown,  Rock  fragments 


52 ' -57 ' 


Same  as  above  with  rock  fragments  up  to  3  inches  by  2  inches 
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Test 

1975 


57' -60* 

Bedrock,  Uinta  Formation  sandstone,  very  fine  grained,  silty,  greenish- 
yellow  to  brown,  shows  layering,  very  hard. 


Summary:  0'-57‘  Alluvium 

57 '-60'  Uinta  Formation 

Casing  Record: 

2-inch  ID  PVC 

20-feet  perforated,  40' -60' 

40  feet  plain 

Comment:  On  moving  to  the  next  location,  we  had  a  large  four  wheel  drive 

loader  follow  us  in  (to  S-16).  We  used  it  to  pull  the  rig  up  one 

hill. 
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RIO  BLANCO  OIL  SHALE  PROJECT 
CUTTINGS  DESCRIPTION 
S-22 


Alluvial  Test 
June  19,  1975 


Location:  NE-1/4  SE-1/4  NE-1/4,  Sec.  16,  T.1S,  R.98W 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

Spudded:  June  19,  1975 

Completed:  June  20,  1975 

Total  Depth:  81  feet 


0 1  -  2 1 

Sand,  fine  to  very  fine,  silt,  some  clay,  some  rounded  gravel,  sample 
is  light  brown  to  brown. 


2'  -  4' 

Same,  with  a  little  more  clay. 

4'  -  6' 

Clay,  silty,  light  brown,  some  Sand,  very  fine. 


Clay,  light  brown,  silty.  Gravel,  rounded. 
8'  -10' 

Same,  with  rock  fragments  to  2-1/2  inches 


10* -18 


Clay,  light  brown,  silty.  Gravel,  rounded,  small  rock  fragments,  16 
at  least  one  rock  fragment  to  2-1/2  inches. 


-18' 


18*  _20 1 

Clay,  sandy,  silty,  light  brown,  a  few  rock  fragments,  some  gravel 
20 ' -22 1 

Clay,  silty,  moist,  light  brown  to  brown 


22' 

-24' 

Same, 

with  some  gravel 

24’ 

-34' 

(very  fine). 

Clay, 

sandy 

silty. 

34' 

-58' 

(very  fine). 

Clay, 

sandy 

silty. 

rock  ■ 

fragments 

58’ 

-60' 

(very  fine). 

silty. 

Clay, 

sandy 

Rock  fragments 


light  brown  to  brown,  some  gravel 
light  brown  to  brown,  some  gravel, 

light  brown,  some  blocky  lumps. 
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Alluvial  Test 
June  19,  1975 


60' -68 

68' -70 

70' -72 


Rock  fragments  up  to  2",  Clay,  silty,  light  brown,  not  much  sand 

i 

Gravel,  rounded.  Rock  fragments  to  1-1/4-inches,  Clay,  sandy,  silty, 
light  brown. 

i 

Clay,  dark  brown,  wet,  sandy,  silty,  gravel.  Rock  fragments  up  to  2- 
inches  by  1 -inches. 


72 1 -78 1 

Rock  fragments,  up  to  2-inches  across.  Clay,  sandy  (very  fine),  silty, 
light  brown  to  brown 

78* -80'  ,  .  .  r. 

Rock  fragments,  broken  and  angular,  some  rounded  pieces,  some  Clay, 

sandy,  brown,  sample  is  wet. 

80 1 -81 1 

Bedrock,  Uinta  Formation  sandstone,  fine  to  very  fine,  silty  very  hard, 
greeni sh-yellow. 

.  * 

Summary:  O' -80'  Alluvium 

80' -81 '  Uinta  Formation 

Casing  Record: 

2-inch  ID  PVC 

20  feet  perforated,  61! -81' 

61  feet  plain 

Comment:  The  samples  were  described  the  morning  after  the  hole  was, drilled. 

These  was  only  a  small  indication  of  water  in  the  hole  at  the  time 
of  drilling,  but  upon  standing  water  did  enter  the  hole. 
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Alluvial  Test 
June  20,  1975 


RIO  BLANCO  OIL  SHALE  PROJECT 
CUTTINGS  DESCRIPTION 
S-23 


.  tinn.  NW-1/4  SE-1/4  NE-1/4,  Sec.  8,  T.  IS,  R.98W 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 

Spudded:  June  20,  1975 

Completed:  June  20,  1975 

Total  Depth:  83.5  feet 


O'  -  4' 


Topsoil  and  clay,  powdery,  dry,  light  tan  to  light  brown,  some  silt, 
a  few  rock  fragments 


4'  -  8' 


Clay,  light  brown,  powdery,  some  silt 


8'  -16' 


Clay,  light  brown,  powdery,  some  silt,  some  small  clay  lumps 


16' -20' 


Clay,  brown,  damp,  a  little  silty,  a  few  block  clay  lumps  that  show 
finely  layered  bedding,  material  easily  squeezed  into  a  ball  with  no 

added  moisture. 


20'-24' 


Clay,  darker  brown,  moist,  a  little  silty,  makes  clay  balls  easily 


24' -32' 


Clay,  brown,  slightly  silty,' wet,  clay  comes  out  in  sticky  wet  balls 
with  no  layering 

NOTE:  The  muddy  material  is  beginning  to  impair  circulation. 


32  * -48  * 


Clay,  brown,  wet  and  very  sticky,  some  dark  and  rusty  inclusions 


48 ' -52 1 


Clay,  brown,  wet,  sticky,  Clay,  blue  to  blue  gray,  sticky 


52' -56' 


Clay,  gray,  sticky,  some  dark  inclusions,  a  few  rounded  pebbles  up  to, 
2-inches  long  and  1/2  inch  thick 


56* -60* 


Clay,  gray,  sticky,  wet,  the  driller  reported  gravel  in  this  interval 
but  none  was  in  the  sample. 


c 


c 
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Alluvial  Test 
June  20,  1975 


60,-64‘ 

Water  bearing,  Clay,  brov/n,  sticky.  Gravel,  pea-gravel  and  smaller, 
a  few  pebbles  to  1/2  inch. 

64' -68' 

Clay,  brown,  sticky,  wet,  Clay,  gray,  sticky  Rock  fragments  to  2-inches 
across,  some  gravel 

68  * -72 1 

Clay,  gray,  wet,  sticky,  a  few  rock  fragments 

72 1 -76 ’ 

Clay,  gray,  sticky,  some  gravel  and  rock  fragments 

76' -78' 

Clay,  gray,  sticky 
78* -83' 

Sand,  unconsolidated,  brown,  medium  to  very  fine  grained,  silty,  some 
marlstone  fragments,  some  gravel.  Production  test  at  78  feet  produced 
60  gpm. 

83  * -83-1 /2 1 

Bedrock,  Uinta  Formation  sandstone,  greenish-yellow,  very  fine  grained, 
silty,  very  hard 


Summary:  0  * -83 1  Alluvium 

83' -83. 5'  Uinta  Formation 

Casing  Record: 

2-inch  ID  PVC 

30  feet  perforated,  53' -83* 

53  feet  plain 

Comment:  Hole  produced  60  gpm  at  78  feet.  The  well  appeared  to  be  developing. 

Bedrock  is  very  hard. 


c 


e 


APPENDIX  I 
CUTTINGS  DESCRIPTION 


RBOSP 


S-24 


RBOSP 


d  rs  n  rx  o 

I  I  l 


( 


( 


Alluvial  Test 
June  18,  1975 
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RIO  BLANCO  OIL  SHALE  PROJECT 


CUTTINGS  DESCRIPTION 
S-24 


Location: 

Spudded: 
Completed: 
Total  Depth 


NW-1/4  NE-1/4  SE-1/4,  Sec.  30,  T.1S,  R.98W 

For  Federal  Oil  Shale  Tract  C-a,  Rio  Blanco  County,  Colorado 
June  18,  1975 
June  18,  1975 
75  feet 


0‘  -  2* 

Clay  and  Silt,  light  brown,  lumps  and  powder,  a  few  med  to  fine  sand 
grains 

* 

2‘  -  4’ 

Clay  and  silt,  light  brown,  powdery,  some  small  lumps 

4'  -  6’ 

Same  as  above  with  a  little  fine  sand 
6'  -  8* 

Clay  and  Silt,  brown  to  dark  brown;  some  Sand,  fine  to  very  fine,  a  few 
pebbles  to  about  1/4  inch 


8’  -12' 

Sand,  white,  sub-angular,  medium  to  fine  grained,  dry:  Clay  and  Silt 
light  brown  5 

1 2 1  -1 4 ' 

No  returns 


14’-16' 

Clay  and  Silt,  light  brown,  moist  and  lumpy  (formed  wet  mud-balls); 

Sand,  white,  sub-angular,  medium  to  fine  grained 

1 6  *  —20 1 

Clay,  light  biown  to  brown,  wet  and  lumpy,  a  few  darker  rock  fragments 
20' -22 1 

Rock  fragments,  brown,  fine  to  very  fine  grained,  silty  (Uinta  Formation 
sandstone),  wet 

22  * -24 1 

Clay,  silt,  sand,  light  brown,  some  sandstone  fragments,  very  muddy 
sample 

24 1 -26 1 

Sandstone  fragments  (Uinta  Formation),  light  brown,  sand  size  to  3/4 
inch  pebbles 
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Alluvial  Test 
June  18,  1975 
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26  * -28 1 

Sandstone  fragments 
very  fine  grained. 


(Uinta  Formation),  light  brown  to  dark,  fine  to 
silty,  sample  very  wet,  poor  sample  return 


28 1 -30 1 

Clay  and  silty  clay,  light  brown  to  brown,  very  wet,  a  few  sandstone 
fragments 

3°'"34Clay,  light  brown  to  brown,  Clay,  light  blue,  sticky,  sample  is  very  wet 
34 1 -36  * 

Clay,  blue,  sticky,  some  Clay,  brown,  sample  is  very  wet 


36' -42* 

Clay,  blue,  wet  and  sticky 


42 ' -44 ' 

Clay,  gray-blue,  sticky,  some  clay,  brown 


44' -46' 

Rock  fragments 
inches  across, 
wet 


(Uinta  Formation), 
Clay,  light  brown. 


brown,  flat  pea 
some  clay,  gray 


gravel  sized  to  2 
sticky,  sample  is 


4§  ' -48 ' 


Sand,  light  brown 
sticky,  some  silt  and  clay,  brown 


to  brown,  fine  to  very  fine  grained.  Clay,  blue. 


48 1 -50  * 

Clay,  darker  blue,  sticky,  some  clay,  brown 


50 1 -56 ' 

Clay,  dark  gray-blue,  very  sticky 
56 1 -62 1 

Rock  fragments,  black,  up  to  2  inches  across.  Clay,  blue,  sticky 


62  *  —  66 1 

Water  bearing,  5  to  10  gpm.  Sand,  medium  to  very  fine,  silty,  light 
brown  to  brown,  some  sandstone,  light  gray,  some  Clay,  blue,  sticky, 
a  few  rock  fragments  of  fine  to  very  fine,  light  brown  sandstone 


66' -70' 

Clay,  dark  blue  to  gray,  sticky 

i 

NOTE:  Blowing  15  to  20  gpm  from  hole  from  62-66  feet 


70 


Gravel,  pebbles  and  rocks  to  1-1/2 
fine  to  very  fine,  some  clay,  blue 
to  brown 


inches  by  3/4  inches,  some  sand 
,  sticky,  sample  is  light  brown 


3 
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Alluvial  Test 
June  18,  1975 


72 1 -74 1 

Rock  fragments,  banded,  silty 


74  * -75 1 

Bedrock,  Uinta  Formation,  Sandstone,  fine  to  silt,  light  brown  to  gray, 
tight,  very  hard 


Summary:  O' -74'  Alluvium 

74 1  - 7 5 1  Uinta  Formation  (hard,  stopped  drill) 

Casing  Record: 

2-inch  ID  PVC 

40  feet  perforated,  15 * -35 1 9  55'-75' 

35  feet  plain 

Comment:  During  drilling,  10  to  20  gpm  (est)  of  water  was  discharged  from 

hole  using  air. 
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APPENDIX  J 
SPECIAL  LAND  USE 
PERMITS  AND  APPLICATIONS 
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I.V  REPLY  REFER  TO 


United  States  Department  of  the  Interior 

BUREAU  OF  LAND  MANAGEMENT 


COLORADO  STATE  OFFICE 
ROOM  700.  COLORADO  STATE  SANK  BUILDING 
IGOO  BROADWAY 
DENVER.  COLORADO  80202 


5-943 (A) 
C-22624-SLUP 


Certified  Mail 

•  -DECISION 

Standard  Oil  Company  of  Indiana  & 

Gulf  Oil  Corporation 

c/o  Rio  Blanco  Oil  Shale  Project 

9725  B.  Hampden  A. venue  . 

Denver,  Colorado  80231 


June  11,  1975 


SPECIAL  LAND-USE  PERMIT  ISSUED 


Gulf  Oil  Corporation  and  Standard  0 
filed  an  application  under  43  USC, 
Act  of  September  19,  1954  (78  Stat. 
Permit  on  certain  National  Resource 
gathering  subsurface  hydrology  and 


il  Company  of  Indiana  have 
Sections  1,  2,  and  1201  or  the 
985)  for  a  Special  Land-Use 
Lands  for  the  purpose  of 
environmental  baseline  data. 


Pursuant  to  applicable  regulations,  it  has  been  determined  th&u 
*  •  the  advance  rental  for  the  first  year  of  the  permit  shall  be  th 

minimum  amount  of  $10.00. 


Payment  of  the  advance  rental  has  now  been  made.  Accordingly, 
the  Special  Land-Use  Permit  referred  to  above  is  hereby  issued, 
subject  to  the  terms,  conditions,  and  stipulations  contained 
therein,  or  attached  thereto,  and  made  a  part  thereor.  The 
violation  of  said  terms,  conditions,  or  stipulations  shall  be 
grounds  for  immediate  cancellation  oi  Lne  p-nrmii_. 

The  permittees  have  the  right  of  appeal  to  the  Board  of  Land 
Appeals,  Office  of  the  Secretary  in  accordance  with  the  regu¬ 
lations  contained  in  43  CFR,  Part  4,  Subpart  E.  However,  if 
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an  appeal  is  taken,  notice  of  the  appeal  must  be  filed  in  the  Colo¬ 
rado  State  Office,  Bureau  of  Land  Management,  700  Colorado  State 
Bank  Building,  1600  Broadway,  Denver,  Colorado  S0202  (not  with  the 
Board) ,  within  30  days  from  receipt  of  this  Decision  so  that  the 
case  file  can  be  transmitted  to  the  3oard.  To  avoid  summary 
dismissal  of  the  appeal,  there  must  be  strict  compliance  with  the 
regulations. 


Everett  X.  Wee din 

Chief,  Brandi  of  Land  Operations 


Attachments: 

Form  2920-1,  with  attachments 
Appeal  Information  Form 


cc: 


Oil  Shale  Environmental  Advisory  Panel 
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ST  I P  UL  AT  IONS 

All  areas  of  surface  disturbance  will  be  rehabilitated  and  protected 
as  specified  by  the  Bureau  of  Land  Management,  District  Manager. 
Rehabilitation  shall  include,  but  not  be  United  to,  reshaping,  seed¬ 
bed  preparation,  and  seeding.  Specific  requirements  will  be  made  on 
a  case-by-case  basis. 

2.  Sites  will  be  kept  clean  and  orderly,  and  all  litter  will  be  removed 
to  specific  areas  designated  by  the  Bureau  of  Land  Management,  District 
Manager. 

3.  No  access  roads  will  be  constructed.  Only  cross  country  travel  will 
be  permitted.  Hand  clearing  of  brush  will  be  allowed  where  necessary 
for  equipment  and  vehicle  passage. 

4.  Prior  to  undertaking  any  ground  disturbing,  activities  on  lands  covered 
under  the  provisions  of  this  permit,  this  permittee  shall: 

A.  Engage  the  services  of  a  qualified  professional  archeologist, 

(and  an  historian,  when  appropriate)  acceptable  to  the  lessor 
to  conduct  a  thorough  and  complete  intensive  survey  of  areas 
to  be  disturbed  for  evidences  of  archeological  or  historic 
sites  or  materials.  Said  archeologist  shall  work  under  the 
authority  of  a  current  Antiquities  Act  permit,  applicable  to 
the  area  to  be  investigated. 

B.  Provide  the  lessor  sufficient  time  to  review  documentary 
evidence  that  a  survey  as  required  by  (1)  above,  has  been 
performed.  This  evidence  shall  be  in  the  form  of  a  report 
certified  by  the  archeologist  from  the  permittee  to  the 
lessor  and  shall  cover,  at  a  minimum:  citation  of  permit 
authority,  location  of  area(s)  surveyed,  methods  of  survey 
employed,  report  of  findings,  conclusions/re commendations . 

C. '  Follow  the  mitigation  requirements  set  forth  by  BLM  con¬ 

cerning  protection,  preservation,  or  disposition  of  any 
sites  or  material  discovered.  In  cases  where  salvage 
excavation  is  necessary,  the  cost  of  such  excavations  shall 
be  borne  by  the  permittee. 

D.  Immediately  bring  to  the  attention  of  an  authorized  officer 
of  BLM  any  arid  all  antiquities  or  other  objects  of  historic 
or  scientific  interest  including  but  not  limited  to  historic 
or  prehistoric  ruins,  fossils,  or  artifacts  discovered  as  a 
result  of  operations  under  this  permit  and  shall  leave  such 
discoveries  intact  until  told  to  proceed  by  the  lessor. 
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}  5.  Permittee  shall  post  a  sign  at  each  site,  stating  the  identification 

name,  legal  location,  and  purpose  of  the  site. 

6.  411  permanent  improvements  will  be  painted  a  color  to  blend  with  the 

environment  -  for  these  locations,  sagebrush  green  ("Colorrzer  paint 

'  •  number  M25-46) . 

7  Low  growing  vegetation  removed  from  the  small  drill  sites  will  not  be 
pushed  into  piles,  but  will  be  scattered  around  the  location. 

.  .  8.  If  underground  water  is  located  having  potential  for  later  aevelopm^nt 
as  a  livestock-wildlife  water  source,  the  District  Manager  will  e 
provided  sufficient  data  concerning  potential  pumping  rates,  etc. ,  an 
the  casing  will  be  left  in  place  to  facilitate  development  at  a  la-er 

date . 
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STATE  OF  CCLCBADC 
DIPABTMHJT  C?  EATUIiAL  DBlObHCBO 

rxvi3io:r  or  wildlife 


♦i 


The  type  of  operation  to  be  pursued  is  / _ /magnetometer  / _ /seismograph.  /  X  /other  (specify) 

Approximate  date  of  commencement  of  operations  April  21 ,  1975.  Estimated  date  of  ccmletion 

_ _•  The  Division  of  h'ildlife  Regional  Manager  shall  oe  furnished  a 

5  vritten.  notice  of  comoleticn  cf  operations.  •  . 


The  undersigned  agrees  that  oil  and  gas 
exploration  operations  will  "be  conducted 
pursuant  to  the  following  terns  and  conditions: 


u. 


Exploration  operations  shall  oe  conducted 
in  compliance  vith  all  Federal,  State  and 
County  lavs ,  ordinances  or  regulations 
■which  are  applicable  to  the  area  of  oper¬ 
ations  including,  out  not  limited  to, 
those  pertaining  to  fire,  sanitation, 
conservation,  vater  pollution,  fish  and 
game.  All  operations  hereunder  shall  ce 
conducted  in  a  prudent  manner. 

Due  care  vill  be  exercised  in  protecting 
lands  in  this  notice.  All  necessary  pre¬ 
cautions  shall  be  tales  to  avoid  any  dam¬ 
age  other  than  normal  veer  end  tear,  to 
gates,  bridges,  roads,  culverts,  cattle 
guards,  fences,  dans,  dyV.es,  vegetative 
cover  and  improvements ,  and  steel  water¬ 
ing  -and  other  facilities.  Operator  shall 
pay  to  the  person  beneficially  interested 
in  the  dor. age  1  object  all  dam-ares  caused 
by  its  operations  to  the  surface ,  graving 
cro:  s  ,  posture  end  ir.prcver.ents  on  said 
Isr.l  or  no  animals  cr  live.-,  to  cl. 


i. 

h  « 


-  J 

.Appropriate  procedures  shall  be  taken 
to  project  any  shafts ,  pits  or  tunnels; 
and  shot  holes  shall  be  capped  when  not 
in  use  to  protect  the  lives,  safety,  or 
property  of  other  persons  or  of  wildlife 
end  livestock. 

All  vehicles  shall  be  operated  at  e 
reasonable  rate  of  speed,  and  due  care 
rust  be  taken  to  safeguard  all  livestock 
and  vildlife  in  the  vicinity  of  his  oner 
ations.  Bulldozers  shall  not  be  used 
vithout  advance  notification,  to  the 
regional  Manager.  Existing  roads  and 
trails  shall  be  used;  if  r.ev  roads  and 
trails  acre  necessary  a  written  permit  ru 
be  obtained  from  the  Regional  Manager. 
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>n  the  completion  oT  any  veil  drilled 
:r.  the  premises  cr  upon  the  a*banlo;LT.ent 


Upon  request,  the  location  and  don* 


:ssee 

vill  cfrr.ove  from 

j 

disclosed 

.  r.nch 

inery  and  rat aria1 

j 

eon , 

and  she  1 2  crj 

i  t- 

The  party 

*>  *•  y 

r»  ir 

and  vill  fill  in 

1  •  . 

'i  r  l.-Nrt  — 

t 

shall  con 

shall 


----  -y  it  in  connection  vith  its  use  of 
the  said  lands,  and  shall  generally  re¬ 
store  and  reseed  the  said  lands  and  the 
r.s  o:'  ingress  and  egress  therefrom  to 
ir  present  condition  so  far  as  rea- 
ably  possible,  including  the  replac¬ 
ed  all  fences  vhieh  nay  be  removed 
and  the  repair  of  all  fences  that  nay 
ce  damaged.  Upon  leaving  the  land,  the 
Regional  Manager  shall  be  informed. 


the 

scr 

irrr 


Qi 


VU.s^.  (S- 

z  :  *“r — tz - 1 - : - 


—  —  j 

upon  the  land  in  order  to  b ->  jj---.; 
of  the  practices  which  should  ce  f < 
loved  or  avoided  in  the  conduct  cr 

o p’C i  ri t> o r* s  in  to  m  ^  ^  i  — 

to  property  of  the  State  of  Colored 

Other  stipulations:  ]fo  roads  are  t. 
be  constructed  and  if  road  does  not 
exist  travel  to  site  after  drilling 
vill  be  by  foot  so  road  will  not  be 
established  through  use. 


9*  Rond  recuired 


(Signature  of  Regional  Manager) 
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RIO  BLANCO  OIL  SHALE  PROJECT 

^ gi‘  ».  4-, ...  .ri.lr _ >_ 


ignacure  Oi  Operator  J 


April  25,  1975  ■ 

(Date)  1  ~  — 

9725  E.  Hampden  Ave. 

Denver,  Colorado  80231 

(Address  including  sip  code) 


RBCSP  PROGRESS 


report] 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  LAND  MANAGEMENT 

SPECIAL  LAND-USE  APPLICATION  AND  PERMIT 
APPLICATION 

FORM  APPROVED 

OMH  NO.  42-KC9S5 

Serial  Number  C'  .-G'OPO  /I 

INSTRUCTIONS  ON  REVERSE 

1.  Name  (first,  middle  initial,  and  last) 

Gulf  Oil  Corporation 

1780  So.  Bellaire,  Denver  *  Colo.  80222 

Address  ( include  zip  code) 

Standard  Oil  Company  (Indiana).  .  • , 

0725  F.  Hamoden  Ave . ..Denver,  Colo.’  80231 

2.  Give  legal  description  of  public  lands  for  which  you  are  applying 

TOWNSHIP  |  RANGE  SECTION'  j  SUBDIVISION’ 

.  ,  .  .  C.  I  J  ^  ■  .1  - - - 

3.  For  how  many  years  are  you  requesting  trus  permit?  ^  Area  Oil  Shale  Supervisor 


.  Are  you  21  years  of  age  or  over? 

G3  Yes  □  No 


b. 


Are  you  a  citizen  of  the  United  States  or  have  youdeclared 


your  intention?  j  X]  Yes  f  1  No 


c. 


As  applicant,  are  you  a  (7)  Partnership  (7)  Association  QTj  Corporation; 

or  an  agency  of  |  |  Federal  Government  □  State  Government  |~1  Political  subdivision  of  any  state? 


d.  Are  the  statements  requited  by  Instruction  Number  2  attached?  QQ  Yes  (7)  No  1  I  Not  applicable 
5.  Are  you  making  this  application  for  your  own  use  and  benefit?  f~xl  Yes  |  |  No  (If  "no.”  explain) 

Information  obtained  to  be  furnished  to  U.S.G.S. 


6.  Ate  the  lands  now  improved,  occupied,  or  used?  □  Yes  [x]  No  (If  "yes.”  describe  improvements  and  pur¬ 
poses.  identify  users  and  occupants ) 

(Possible  Grazing  and  Hunting  on  a  seasonal  basis) 


7a.  What  do  you  propose  to  use  the  lands  for? 

Drilling  five  (5)  water  monitoring  test  holes  to  obtain  subsurface  hydrology 
end  environmental  baseline  data  in  connection  with  oil  shale  Tract  C-a,  U.S.A. 
Lease  C-2004S 
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Colorado 
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See  attached  Exhibit  “A" 


b.  What  improvements,  including  sanitation  facilities,  do  you  intend  to  make?  (Describe  improvements  and  attach 
drawings,  if  convenient) 

Drilling  five  (5)  water  monitoring  test  holes  plus  protective  covering  for 
wellhead  facilities. 

Sanititation  facilities  will  be  rented  portable  units. 


What  is  the  estimated 
c.  cost  of  proposed  improve¬ 
ment?  S  -- 


d.  What  is  the  proposed  source  of  water  for  domestic  or  other  uses? 

Tank  truck  haulage 


8.  Have  you  enclosed  filing  fee  of  SiO?  |  yj  Yes  1  |  No  (See  Instruction  t\umbcr  3) 


I  CERTIFY  That  the  information  given  by  me  in  this  application  is  true,  complete,  and  correct  to  the  best  o.  my 
Irnowlcdzs  a.-.d  belief  and  ir>  civen  in  uood  faith. 
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G'JLF/OIL  CORPORATION 
..  By. 
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Date 
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Its  Attorney  in  Fact' 
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STANDARD  Oil..  .CC.N'.uilV  I  HOI  ANA ) 
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Permission  is  hereby  granted  to 
of 


Gulf  Oil  Corporation 
1780  S.  Bellaire 
Donver,  CO  80222 

to  use  the  following-described  lands: 


Standard  Oil  Ccrr.pany 
9725  E.  Hampden  Ave. 
Denver,  CO  60231 


(Indiana) 


T  OW  N SHIP  I  RANGE 


SECTION'  | 


SUBDIVISION^ 


1  s. 
1  s. 
1  s. 
1  s. 
1  s. 
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Colorado 


County 


Rio  Blanco 


Acres  (number) 
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_ _ _ _ _ 7 —  ~  .  ^  -noies  to  obtain  subsurface  hydrology 

for  the  purpose  of  drilling  five  (5)  water^onrtorrng^es^  tract  C-a,  U.S.A.  Lease 

and  environmental  baseline  d^ta  r  -  .  . 

C-20046  and  subject  to  the  following  conditions: 

6.  Author  Bred  representatives  shallot 

5\eV£;.^«F2rSi^.e  U,e  premises  on  official 

business. 

7.  Permittee  shat!  not  enclose  roads  or 'trails  commonly  in 
public  use. 

8.  Permittee  shall  pay  the  United  States  for  any  damage  to 
its  property  resulting  from  this  use. 

9.  Permittee  shall  notify  the  authorised  officer  of  address 
change  immediately. 

maintained  under  the  authority  of  such  permit. 

12.  Permittee  shall  not  cut  any  timber  on  the  lands  without 
prior  permission  from  the  authorised  officer. 

13.  This  permit  is  subject  to  the . K|V1' ended,  which 

3T&  e£  V  copy  of  tms 

order  may  be  obtained  from  the  signing  cfftc  . 


1.  This  permit  is  issued  fer  the  ^^onfhereef  the 

is  revocable  for  any  breach  o  -  Bureau  of  Land 

acquired. 

2.  Permittee  shall  pay  annually,  fa  advance,  to  tfc*  •  «- 

’thorised  officer  the  sum  of  ten  (1°)  b  ,cquired  if  a 

dollars  as  rental  or  such  other  sum  as  cay  oc  icq 
rental  adjustment  is  made. 

3  Permittee  shall  observe  all  Federal,  State.  and 
laws  and  regulations  applicable  to ^^^^cludir.g 
tion  of  maintenance  o.  signs  or  ac  e  -  E 
the  regulations  for  the  protection  of  bf s  , Z 

animals,  and  shall  keep  the  precises  in  a  neat,  o.ce  u . 
sanitary  condition. 

*  4  Use  or  occupancy  of  land  under  this  permit  shall  com¬ 

mence  Within  six  months  from  date  hereof  and  shall  bo 
exercised  at  least  30  days  each  year. 

5.  Permittee  shall  take  all  reasonable  precautions  to  prevent 
«„d  suppress  forest,  brush,  end  6»ss  fire  and  present  pol 
Iution  cf  waters  on  or  in  the  vicinity  of  the  lands. 


15.  Special  Conditions: 


Sec  attached  stipulations. 


Permit  issued  for  period 


\s  .  (.  ' 


prom 


June  11/  1975 


June  10,  1980 


(Authorized  Officer) 

Chief,  Branch  of  Land  Operations 


June  11,  1975 

(Dr.tr) 


INSTRUCTIONS 


1.  Submit.  In  duplicate,  to  any  local  office  of  the  Bureau  of 
Band  Management  having  jurisdiction  of  the  Ian  .... 

2  An  application  by  a  partnership  or  association  must j  be 
accompanied  by  a  statement  by  each  member  that  he  «  . 
citizen  of  the  United  States  or  has  filed  a  dec.*. -lion 
become  a  citizen.  An  application  by  a  corporation  cu..  be 
accompanied  ty  a  statement  showing  that  the  ccrpo...lto. 
authorized  to  hold  land  in  the  State  in  which  the  lend  i 
located  and  that  the  person  caking  the  application  ir,  -ulho 
lized  to  act  for  the  corporation. 

3.  If  applicant  is  other  than  a  Federal  State,  or  local  C°v^ 
Omental  oger.cy.  this  application  must  be  accompanied  b>  a 


r.or.retumnble  filing  fee  of  $10  made  payable  to  the  Bureau 
of  Land  Management. 

•his  5-plication  is  for  permission  to  erect  cn  edver- 
,  ‘display  or  sign,  the  applicant  most:  (a)  attach  an 
accmalc  and  folly  descriptive  diagram.  sKtlch.  or  P-cto- 
r-aph  (at  least  3"  *  S")  of  the  sign  or  display  to  be  ccc.cd 
Showing  the  dimensions,  type  cf  construction  cs.imaU-d 
cost  the  advertising  material  to  bo  included  thetccn.  t..c 
plan  Cf  illumination,  if  -ay.  and  the  manner  of 
to  the  land;  and,  (o)  a  photcgrap.i  (at  Ica-t  3  >  "  d 

the  site  on  which  the  Sign  or  display  is  to  lc  erect 


4.  If 

tisir.g 

seen 


ceo  os-  t  r  r 


RBOS.P  PROG  RE 


cO  nth 


)H 


BUREAU  CF  LAND  MANAGEMENT 
COLORADO  STATE  OFFICE 


1 


1.  KOTICE  OF  APfFAL . 

2.  VKERE  TO  FILE 

•  KOTICE  CF  APPEAL . 

3.  STATEMEIIT  OF  F.EASOSS . 


1KFCS"ATI0S  CK  TVS  INC  AT  TEALS  TO  TrS  EOAED  OF  LAND  ArriALS 
LVO  NOT  APPEAL  CNLLSS 
1.  Tbt*  FccIsIod  Is  adverse  to  )co# 

AND 

* 

2»  You  believe  it  Is  lnrorrccc,  • 

'  IF  YOU  APPEAL  THE  FOLLOWING  FROCEDCRES  MUST  EE  FOLLOWED: 

Within  30  days  file  a  Notice  cf  Appe  j  1  In  the  office  which  Issued  this  declsica  (sec  See.  4.411). 

You  cj\ y  state  year  reasons  for  appealing  If  you  desire, 

Colorado  State  Office  .  .  •  - 

Bureau  of  Land  Management 

Room  700,  Colorado  State  Bank  Bldg. 

Denver,  Colorado  80202 

Within  30  days  after  filing  the  Notice  of  Appeal,  file  a  complete  statement  of  the  reasons  vhy 
you  are  appealing.  This  rust  be  filed  with  the  Board  of  Land  Appeals,  Office  of  Hearings  ar.d  Appeals 
4015  V i 1 5 o a  Sculevcrd,  Arlington,  Virginia  22203  (see  Sec.  4.412).  If  yea  fully  stated  your  reasons 
for  appealing  when  filing  the  Notice  of  Appeal,  no  additional  statement  is  necessary. 


4.  ADVERSE  PARTIES.  .* ..  .  .  .  .  .  .  Each  adverse  party  rased  in  the  decision  rust  be  served  with  a  copy  of  (a)  the  Notice  of  Appeal; 

(b)  the  s  ta  tener.t  cf  reasons;  ar.d,  (c)  any  other  documents  filed,  vlthia  15  days  after  each  document 
is  filed  (see  Sec.  4.413). 


S.  PROOF  0?  SERVICE 


Within  15  days  after  any  document  is  served  on  an  adverse  party,  file  proof  of  that  service  with  the 
Board  of  Land  Appeals,  Office  of  Hearings  and  Appeals,  4015  Wilson  Boulevard,  Arlington,  Virginia 
2 2203.  This  ray  consist  cf  a  certified  or  registered  coil  "Return  Re ceipt  Cord"  signed  by  the  acver 
party  (see  Sec.  4.401  (c)(2)). 


NOTE:  A  document  is  not  filed  until  it  is  actually  received  in  the  proper  office. 

* 

OFFICE  cOURS;  TI>Z  AND  PLACE  FC?.  FILING 


Office  hours  of  State  Offices  and  place  for  filing.  Stste  Offices 
end  the  Washington  Office  of  the  Bureau  of  Land  Manage rent  are 
open  to  the  public  for  the  filing  of  documents  and  inspection  of 
records  during  the  hours  specified  in  this  paragraph  or.  Monday 
through  Friday  of  each  week.  vith  the  exception  of  chase  days 
vhere  the  office  rciy  be  closed  because  of  a  national  holiday  or 
Presidential  or  other  administrative  order.  The  heurs  during 
vhlch  the  State  Offices  ar.d  the  Washington  Office  are  open  to 
the  public  for  the  filing  of  docurer.es  and  inspection  c:  records 
are  from  10:00  a.r».  to  4:00  p.ru,  standard  time  cr  daylight 
savings  time,  whichever  is  in  effect  at  the  city  in  which  each 
office  is  located. 


Any  document  required  or  permitted  to  be  filed  order  the  regulation*, 
of  this  chapter,  which  is  received  in  the  Stace  Office  or  the 
Washington  Office,  either  In  the  rail  or  by  perse nil  delivery  when 
the  office  is  not  eper.  to  the  public  shall  be  deemed  to  be  filed  as 
of  the  day  and  hour  the  office  rent  opens  to  the  public. 

Ahy  document  required  by  lev,  regulation,  cr  decision  to  ba 
filed  within  a  stated  period,  tr.e  last  day  of  which  falls  cn  a  day 
the  State  Office  or  the  Washing  cm  Office  is  officially  closed, 
shall  be  deemed  to  be  timely  filed  if  it  is  received  in.  the 
appropriate  office  oa  the  next  cay  the  office  is  open  to  the"  public  . 


APFEALS  PWXEDL.%2 


Sec.  4.4C0  Def iiicions.  As  used  in  this  part: 

(a)  "Secretary*'  means  tr.e  Secretary  of  the  Interior  or 
Ms  authorized  representatives. 

(b)  "Bureau"  rears  Bureau  cf  Land  Management. 

(c)  "Board"  means  the  Soar d  of  Land  Appeals  in  the  Office 
©f  Hearings  and  Appeals,  Office  of  the  Secretary.  The  terns 

•"office"  or  "officer"  as  used  in  this  subpart  Include  "Board" 
vhere  the  context  requires. 

Sec.  A.40L  Documents. 

(a)  Grace  period  for  filing.  Whenever  a  document  is 
requited  under  this  subparc  to  be  filed  within  a  certain 
tine  and  It  is  rot  received  in  the  proper  office  during 
that  tlr.e,  the  delay  in  filing  will  be  waived  if  the 
document  is  filed  rot  later  than  10  days  after  it  was 
required  to  be  filed  and  it  is  determined  that  the 
document  V2*  transmitted  or  probably  transmitted  to 

the  office  in  which  the  filing  is  required  before  the 
end  of  the  period  in  which  it  was  required  to  be  filed. 
Determinations  under  this  paragraph  shall  be  made  by 
the -of fleer  .be fore  when  is  pending  the  appeal  In  con¬ 
nect  ion  with  which  the  document  is  required  to  be  filed. 

This  paragraph  his  no  application  to  Subport  1853  of 
Chapter  11  of  this  Title  43  of  the  Code  of  Federal  Reg¬ 
ulations  except  Sec.  1653.7(c). 

(b)  Tran i fe rec s  and  encumbrancers. 

Transferees  ar.d  encumbrancers  o:  lord  the  title  to 
which  is  clait-cd  or  is  In  the  process  of  acquisition 
under  any  public  land  law  shall,  upon  filing  notice 
of  the  transfer  or  encumbrance  in  t©.v  proper  land 
office,  become  entitled  to  receive  ord  be  given  the 
sar-.c  notice  of  amv  appeal,  or  other  proceeding 
thereafter  ir.lii.itcJ  affecting  such  interest  which 

is  required  to  he  given  ro  a  party  to  the  proceeding. 

Every  such  r.Mico  of  a  transfer  or  encumbrance  will 
be  noted  up-»n  tJ'e  records  of  the  land  office.  T.-.o  re  - 
after  such  transfer*.©  or  er.cu-bran.cc r  must  be  made 
a  party  to  ary  proceeding*  thereafter  initiated 
adverse  to  tic  entry. 

(c)  Service  of  documents.  (1)  Wherever  the 
regulations  In  this  suopart  require  that  a  copy  of  a  doc¬ 
ument  be  served  upon  a  pcr*cn,  service  c»ny  be  t-iue  by 
deliver  Ir.j;  the  c:»py  per  sen.,  1  Iy  to  hi.m  or  by  senJir.g  ere 
document  by  registered  or  certified  it.  return  re- 
cecclpt  requested,  to  hl»  address  of  record  in  the 
Bureau. 

(2)  In  any  ca?.c  service  my  he  proved  by  .u»  ac- 
k now l cdgT.cn r  of  service  stv.r.cd  by  the  person  to  be 
served.  Tv  i  :••••!«»  I  service  ray  be  j»f.»vcd  by  a  written 
f l a Cc.rtcnt  of  the  person  uho  radw  such  .service. 

Service  by  registered  or  ccrtilicJ  mil  r,»y  be 
proved  by  o  past -office  return  receipt  showing  flint. 


the  document  was  delivered  at  the  person's  record  address  or  shewing 
that  the  document  could  cot  be  delivered  to  such  person  at  his  recrq 
address  because  he  had  moved  there  from  without  leaving  a  forwarding 
address  or  because  delivery  was  refused  at  tmst  address  cr  because 
co  such  address  exists.  Proof  cf  service  cf  a  copy  cf  a  cocum-nt 
should  be  filed  ir.  the  same  office  in  which  the  docu-ert  is  filed 
except  that  preo:  of  service  cf  a  noti.e  cf  appeal  should  cc  filed 
Id  the  office  cf  the  officer  to  whom  the  appeal  is  made,  it  the 
proof  of  service  is  filed  later  than  the  notice  of  appeal. 

(3)  A  document  will  be  considered  to  have  bee*,  served  at  the  tm 
of  personal  service,  of  delivery  cf  a  registered  or  certified  letter 
or  of  the  return  by  post  office  of  an  undelivered  registered  or  cer¬ 
tified  letter. 


Sec.  4.402  Summary  dismissal.  An  appeal  to  the  board  will  be  subjec 
to  summary  dismissal  by  the  Beard  for  ar.y  of  the  do  LI  cu  ing  causes: 

(a)  If  a  statement  of  the  reasons  for  the  apaeel  is  not  induce 
In  the  notice  of  appeal  and  is  r.ct  filed  within  the  time  required; 

(b)  If  the  met  ice  of  appecl  is  act  served  upon  adverse  parties 
vithin  the  time  required;  ar.d 

(c)  If  the  statement  of  reasons,  if  rot  contained  in  the  notice 
of  appeal^  is  not  served  upon  adverse  parties  within  the  time  requrtn 

APPEALS  TO  THE  BOARD  OF  LAND  APPEALS 

Sec.  4.410  Who  may  appeal. 

Except  as  othervis*  provided  in  Crcup  2403  of  Chapter  II  ©f  th. 
Title  43  of  the  Cc.ce  of  Federal  ?.e  gu  la  t  tens .  ar.y  party  to  a  case 
is  adversely  affected  by  a  decision  of  an  officer  of  the  Bureau  c: 
O.od  Management  or  cf  an  examine r.  except  a  decision  which  has  b*.~ru 
Approved  by  the  Secretary,  shall  have  a  right  to  appeal  to  tie  Boer 


Sec.  4.411  Apr 

(a)  A  r *r* 
office  of  the  c 
that  ho  wishes 
number  cr  ether 
in  time  to  be  f 
within  33  day A 
decision  fro  a  •- 
a  statc.n?r.t  of 
same  u  :  :!’v  :  r  • 
filed  pursuant 
Cede  of  fv‘c'e;.«l 

(b)  Vo  ext 
of  Appeal.  If  . 
provided  in  See 
side  red  nrd  lh« 
the  appeal  I*  c. 
per  led  provided 
at  provided  in 
eced  and  the  jj 


al;  how  taken,  mandatory  time  limit, 
m  who  wishes  to  appeal  to  the  Baard  rust  fi 
filter  who  cade  the  decision  (net  the  Scare) 
to  appeal.  I  he  notice  of  appeal  r.uat  g:AC  t 
identification  of  the  case  ar.d  rust  be  tra¬ 
iled  in  cr.e  office  where  it  i*  required  t 
after  the  per* in  taking  tt.-a  a;p«*il  is  struct 
hich  :.c  Is  appealing.  The  r.-tice  vf  Jpre.i i 
the  reasons  for  the  appeal  ar.J  any  si 
-uke.  This  puva.-raph  t’«<s  r.  t  apr.iy  to  :  m: 
ro  S*.c .  1533.7(a)  of  C  nap  ter  21  of  this  It:! 
5-cg.lc  tiers. 

en»i;n  of  lime  will  be  granted  for  filing  t! 
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Vitofnl.t  vltMn  20  days  Alter  the  n.-tlcc  of  .appeal 

v*“  1  filed.  r.iilarv  to  file  t!  c  <ut<‘*\r.t  of  r'vtscns  within 
t!  a  lir«:  reoufr«-.j  will  the  to  5urr-iry  dfs- 

rlsn.il  as  ;i\?v!«J«id  in  5c;.  4. £02.  i-.r. !  c-  5  *  l*te  c*«J.iy  In  filing 
J;  vtlvif  n>  •  revise!  t.i  S*.-c.  In  any  cr.se  tU 

i*pr-e  1 1.--.*  ‘-Ill  be  permit to  f  i  I •*  w*tS  the  Ec*rd  addl- 
*  1  “r.  1 1  s:ncr.:r.ts  of  rc.is?r.i  srd  vrlttta  n r;; tr~.tr. t s  or 
brief;  vl  thin  the  30-Ja/  per  led  jftcr  he  ii  k*l  the  rot  tee 
of  p e •*  1  • 

S:t.  1.113  5«r:icc  cf  notice  of  r;pca !  end  of  other 
docur-ents. 

Ih?  appallnr.t  -rust  serve  a  .cony  cf  the  notice  of 
appcr.l  ur.t  or  i:iy  ■>£.  riv.'orts,  vrteten  ergu- 

-,tr: 5 .  cr  trie:?  on  each  adverse  perry  nared  In  the 
decision  appealed  Ir.  the  nr.r.cr  prescribed  in 

See.  - .  -  M  ( c )  ,  r.-c  later  than  15  d.*ys  after  filing 
tr.e  dcc-itm.  failure  to  serve  within  the  clr.e  re¬ 
quired  vl!!  subject  the  appeal  to  su— _i ry  dismissal 
as  provided  in  Sec.  £.1.02.  rrocf  of  See h  service  es 
Zi-.ired  by  Sec.  4.401(c)  rust  filed  with  the  Benrd 
(>.liz csi:  2.-J rd  of  lond  Appeals,  Office  of  l!c«rln;J 
ar.d  Appeals,  £015  Vilson  Boulevard,  Arlington,  Virginia 
22203),  within  15  days  after  service  unless  filed  with 
the  ret  ice  of  appeal. 

Sec.  4,111  Answers. 

If  any  party  served  with  a  notice  of  appeal  wishes 
tc  participate  in  the  proceed! r.r?  cn  appeal,  he  rrust 
file  an  ar.fvar  vi thin  30  days  - : tor  service  on  hi-  of 
tat-  r.atice  cf  appeal  ar  ctate.ts r.t  cf  reasons  where  such 
Stcterer.c  was  net  Included  in  the  notice  of  appeal.  If 
additional  reasons,  written  arguments,  or  briefs  are 
filed  by  the  appellant,  the  adverse  party  shill  have  30 
days  after  service  err rood  on  bin  within  which  to  answer 
tl'.cr,  Ir.e  answer  rust  state  the  reasons  why  the  answerer 
thinks  the  appeal  should  rot  he  sustained.  Answers  oust 
be  filed  with  the  Beard  (Address:  Zczzi  of  Land  Appeals, 
Office  c d  Hearings  end  Appeals,  £015  i  1  s c n  Boule¬ 
vard.  Arlington,  Virginia  222C2)  end  nust  be  served  oa 
t:e  appellant.  In  the  war.te:  prescribed  in  Sec.  4.401(c), 
net  later  than  15  days  thereafter.  Proof  of  such  service 
as  recurred  by  See.  4.401(c).  rru*t  be  filed  with  the 
board  (see  address  above)  within  15  days  after  service, 
failure  to  answer  will  not  result  in  a  default.  If  an 
Owi.e:  is  filed  ar.d  served  within  the  tire  required, 

it  nay  be  disregarded  in  deciding  the  appeal,  unless  the 
delay  la  filing  Is  waived  as  provided  in  Sec.  4.401(a). 

ACTIONS  2Y  bOA?D  Cr  LAUD  APPEALS 

Sec.  4.415  Request  for  bearings  ca  appeals  involving 
<pues  tiers  cf  fact. 

Either  ar.  appellant  or  an  adverse  party  nay,  if 
be  desires  a  hearing  to  present  evidence  cn  on  issue 
of  fate,  request  that  the  case  be  assigned  to  aa 
exa-.ir.er  for  such  a  bearing.  Such  a  request  c.ust  be 
csde  Ic  writing  cr-.d  nCrd  with  the  Board  within  33  days  after 
answer  is  dje  ond  a  ccpy  cf  the  recues d  should  be 
served  ca  the  opposing  party  ic  the  case.  The  allow-  - 
ar.ee  of  a  tecuest  for  hearing  is  within  the  discretion 
of  the  Beard,  ar.d  the  Board  ray,  cn  its  own  cotlcn, 
refer  any  case  to  an  examiner  for  a  hearing  on  an 
issue  of  f/. ct.  If  a  hearing  is  ordered,  the  Board 
will  specify  the  Issues  upon  which  the  hearing  is  to  be 
held  ar.J'  the  hearing  will  be  held  In  accordance  with 
Sec.  4.430  to  £ .439 ,  and  the  general  rules  in  Subpait 
5  cf  this  part. 
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Data  for  M-5,  Bedrock  Monitoring  Well  on  84  Mesa 
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SUMMARY  AND  BASIC  DATA 
M-5  MONITORING  WELL 
RIO  BLANCO  OIL  SHALE  PROJECT 


Introduction 

Drilling  of  the  M-5  monitoring  well  began  on  June  23,  1975 
and  total  depth,  907  feet,  was  reached  on  June  30,  1975.  The 
well  was  completed  on  July  1,  1975.  A  daily  report  is  included 
as  Appendix  A. 

Location 

M-5  is  about  4  1/2  miles  northeast  of  the  northeast  corner 
of  Tract  C-a  in  the  SW  1/4  NW  1/4  SW  1/4  Sec.  8,  T1S,  R98W, 'on 
the  edge  of  the  84— Mesa.  The  location  is  preliminary  as  it  has 
not  been  surveyed.  An  index  map  showing  the  approximate  loca¬ 
tion  of  M-5  is  included  as  Figure  1. 

Drilling  Method 

Air  rotary  equipment  capable  of  drilling  4,000  feet  was 
used  to  drill  M-5.  The  equipment  is  owned  by  Mr.  John  Toles  of 
Rangely,  Colorado. 

Air  for  circulation  was  provided  by  two  air  compressors, 
one  capable  of  500  cubic  feet  per  minute  (cfm) ,  the  other. 600 
cfm,  and  both  rated  at  120  lbs.  per  square  inch  (psi) .  Water 
and  soap  injection  w as  not  used. 

An  8  3/4-inch  bit  was  used  to  drill  the  first  70  feet  for 
the  surface  casing,  and  4  3/4-inch  bits  were  used  from  70  feet 
to  TD,  907  feet. 

Well  Logs 

Electric  and  density  logs  were  run  on  M-5  on  June  30,  1975 
by  Birdwell ,  Inc.  The  logs  were  sent  in  to  the  Rio  Blanco  Oil 
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Shale  Project  (RBOSP)  office  by  Mr.  H.D.  Jamison,  Completion 
Engineer. 

The  drilling  rig  was  not  equipped  with  a  geolograph,  so 
data  for  a  dri3.1ing  time  log  was  taken  by  hand.  The  basic  data 
for  the  drilling  time  log  is  included  as  Appendix  B,  while  the 
drilling  time  log  is  included  as  Figure  2. 

Samples  of  the  drill-cuttings  were  taken  every  five  feet. 

A  field  description  of  the  cuttings  is  included  as  Appendix  B. 
Drilling  began  in  the  Uinta  Formation  and  probably  terminated 
in  the  upper  Parachute  Creek  tongues  of  the  Green  River  Forma¬ 
tion;  both  formations  are  of  Eocene  time.  On  the  whole,  the 
cuttings  were  ground  so  fine  that  the  field  description  may  not 
be  adequate  to  separate  the  two  formations;  a  microscopic  ex¬ 
amination  of  the  cuttings  may  be  desirable. 

Water  Production 

First  water  was  encountered  just  before  280  feet.  The 
crew  stopped  for  the  night,  June  27,  1975,  at  280  feet  and  the 
next  morning  there  was  water  in  the  hole.  Using  the  rig's  air, 
discharge  tests  produced  approximately  3  gpm.  Measuring  the 
discharge  at  the  end  of  the  air  discharge  pipe  (blooey  line) 
was  attempted,  but  there  was  too  much  leakage  at  the  well  head 
for  any  accuracy.  There  was  some  indication  that  a  little  more 
water  was  encountered  from  309'  to  311'  and  394* -39 6'  ,  perhaps 
1  to  2  gpm  total  addition.  Water  production  increased  after 
804  feet  to  846  feet,  then  remained  fairly  steady  to  about  895 
feet.  Water  production  increased  from  895  to  907  feet  (TD) 
where  a  connection  was  attempted.  During  the  two  minutes  it 
took  to  make  the  connection,  the  water  level  rose  too  high  for 
the  air  compressors  to  eject  the  water  from  the  hole  and  regain 
circulation.  In  order  for  this  situation  to  occur,  the  water 
level  had  to  rise  more  than  277  feet  in  two  minutes. 
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^  A  6— inch  parshall  flume  was  installed  on  June  29.  The  re 

suits  are  shown  in  Table  1.  There  were  some  problems  at  this 
point.  The  flume  was  too  large  for  the  flows  being  measured, 
and  a  smaller  one  was  not  immediately  available  even  through  the 
USGS  office  in  Meeker.  Another  problem  was  that  the  flume  had 
to  be  installed  far  enough  away  from  the  rig  to  catch  the  com¬ 
bined  runoff  from  both  the  wellhead  and  the  blooey  line.  The 
weathered  ground  surface  is  quite  permeable  and  a  significant, 
but  unknown  quantity  of  the  water  was  lost  before  it  could  reach 

the  flume. 

Water  Quality 

The  quality  of  the  water  produced  from  M-5  during  drilling 
is  given  in  Table  2.  A  water  sample  exists  for  the  first  water 
encountered,  but  this  water  was  sampled  again  on  July  16,  1975. 
The  latter  samole  is  not  as  muddy  as  the  first  and  for  this 

} 

reason,  will  provide  a  better  picture  of  the  water  quality  of 
the  first  water. 

Well  Completion 

The  general  construction  of  the  M— 5  monitoring  well  is 
given  in  Figure  3.  Only  the  first  water  is  being  monitored. 

The  completion  technique  used  for  M-5  allows  for  monitoring  the 
"upper"  aquifer  at  a  later  date.  This  procedure  is  documented 

as  follows: 

First,  the  zone  open  to  the  perforations  must  be  squeezed 
out  with  cement  under  pressure.  Enough  water  must  be  pumped 
in  behind  the  cement  to  clear  the  2  3/8- inch  tubing.  Then  the 

cement  must  be  allowed  to  set. 

Next,  the  2  3/8  tubing  must  be  cleared  of  any  residual 

cement  and  the  sand  overlying  the  upper  tubing  disk.  This  can 
^  be  done  with  1-inch  or  smaller  pipe  and  water  circulation. 
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WATER  PRODUCTION  DRILLING  DRILLING  OF  M-5 


Formula  for  parshall  flume  of  6-inch  throat  width  is  Q=2.06  Ha158. 
Q=flow  rate  in  cubic  feet  per  second,  and  Ha=the  height  of  the 
water  in  feet  flowing  through  the  flume. 


Date 

Time 

Depth  of 

M-5 

(ft.) 

Flume 

Staff  Gage 
(ft.) 

Cubic  Feet 
per  Second 
(cfs) 

Gallons 

per 

Minute 

(gpm) 

6/29/75 

18:16 

793 

0.03 

0. 0081 

3.6 

19:00 

804 

0.04 

0.0127 

5.7 

19:57 

815 

0.05 

0.0181 

8.1 

6/30/75 

02:13 

846 

0.08 

0.0381 

17.1 

04:20 

876 

0.08 

0.0381 

17.1 

06:11 

907 

0.03 

0.0381 

17.1 

07:56 

907 

0.07 

0.3081 

13.8 

Pulled 

back,  610  feet 

of  drill  pipe 

in  hole 

08:30 

907 

0.08 

0.0381 

17.1 

08:38 

907 

0.09 

0.459 

20.6 
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TABLE  2 

QUALITY  OF  WATER  FROM  M-5  DURING  DRILLING 


i 

i 


Depth 

Spec  Cond 

M-5 

Temp 

Field  Spec 

Compensated 

Date 

Time 

(ft.) 

°C 

Conductance 

to  25°C 1 

pH 

Remarks 

6/27/75 

08:54 

285 

14.8 

2600014 . 8  °C 

3420 

. .  — 

7.0 

First  Water 

10:08 

295 

13.5 

3500@13.5 

4800 

6.8 

14:29 

350 

14.0 

1600014.0 

2160 

7.0 

6/28/75 

15:45 

569 

15.0 

1500015.0 

1960 

6.8 

17:26 

600 

13.7 

1500015.0 

1960 

6.8 

19.14 

630 

12.8 

1400012.8 

1960 

6.8 

6/29/75 

09:48 

645 

'  14.0 

1300014.0 

1750 

6.8 

10:41 

660 

14.0 

1500019.0 

1745 

6.8 

11:52 

689 

15.0 

1400017.8 

1685 

6.8 

13:27 

720 

14.8 

1200014.0 

1620 

.  6.8 

15:41 

750 

29.6 

1700029 . 6* 

1535 

7.0 

17:28 

783 

22.1 

1800@22.1* 

1930 

7.0 

19:57 

815 

9.5 

10000  9.5 

1570 

7.2 

6/30/75 

02:13 

846 

9.5 

10000  9.5 

1570 

6.8 

04:55 

877 

10.7 

990010.7 

1490 

7.0 

06:11 

907 

11.9 

990011.9 

1430 

7.0 

07:55 

907 

11.5 

1000011.5 

1465 

6.8 

*Sample 

stood  in  sun 

for  a 

while 

1 Formula  to  compensate  Specific  Conductivity  =A (25°C) =A (t°C) / [1  +  B(t-25)3 

A(25°C)=Specific  Conductance  @  25°C;  A (t°C) ^uncompensated  SPEC  COND;  s=constant=0 . 0235 ; 
t=temp°C 


I 


i, 


! 


Then ,  the  tubing  disks  are  knocked  out  (as  they  are  de¬ 
signed  to  be  easily  broken)  with  a  bar  or  the  circulation  tubing. 

Finally ,  circulating  to  bottom  to  clean  out  any  cavings, 
and  the  "upper"  aquifer  is  ready  to  be  monitored. 

Bailing  Test 

On  July  16,  1975,  a  bailing  test  was  conducted  to  make  sure 
that  the  water  bearing  zone  was  open  to  the  well.  First,  the 
static  water  level  was  measured.  Then,  5  gallons  of  water  we re 
bailed  out  of  the  hole  with  a  stainless  steel  sampler  that  holds 
slightly  more  than  1/2  gallon.  Afterwards,  the  static  water 
level  was  measured  again  to  see  if  it  had  recovered,  and  it  had. 
Five  gallons  of  water  is  enough  to  lower  the  water  level  inside 
2  3/8-inch  tubing  by  30  feet.  Considering  the  annulus  outside 
the  tubing  the  lowering  of  the  water  level  would  be  less. 

The  results  of  the  bailing  test  are  given  in  Table  3. 

After  the  conclusion  of  the  bailing  test,  a  water  sample 
was  taken  and  entered  into  the  sampling  and  monitoring  program 
being  conducted  by  Wright  Water  Engineers,  Inc.  for  the  Rio 
Blanco  Oil  Shale  Project. 
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Figure  3.  GENERAL  CONSTRUCTION  OF  M-5  MONITORING  WELL 

NOT  TO  SCALE 
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TABLE  3 

WATER  QUALITY  DURING  BAILING  TEST  OF  M-5 


Date 

Time 

SWL 
(ft.  ) 

Bailer 

No. 

Uncompensated 

Specific 

Conductance 

At  temp 
°C 

Spec  Cond 
Compensated 
to  25°C 

EH 

Remarks 

7/16/75 

14:25 

236.39 

14:50 

1 

2400 

11.5 

3515 

6.8 

Top  sampler 

14:52 

2 

2400 

11.5 

3515 

7.0 

stopped  at 

14:55 

3 

2400 

11.5 

3515 

7.0 

280  feet 

14:58 

4 

-LOST  THE 

WATER- 

15:00 

5 

2400 

11.2 

3550 

6.8 

Water  is  dirty; 

15:03 

6 

2450 

11.2 

•3550 

7.0 

mostly  rust 

15:05 

7 

2450 

11.5 

3590 

7.0 

and  scale  from 

15:07 

8 

2450 

11.5 

'  3590 

7.0 

pipe 

15:09 

9 

2450 

11.5 

3590 

7.0 

15:12 

10 

2450 

11.5 

3590 

7.0 

15:28 

236. 65 

15:37 

236.17 

Note:  The  stainless  steel  sampler  was  used  to  bail  the  water  out.  The  water 

was  dumped  into  a  5-gallon  bucket  for  measurement.  The  9  samplers  full 
added  up  to  5  gallons  of  water.  A  regular  water  quality  sample  was 
taken  after  the  conclusion  of  this  test. 


APPENDIX  A 
CUTTINGS  DESCRIPTION 
RBOSP  M-5 


Groundwater  Test 
July  1,  1975 
Job  0301 


RIO  BLANCO  OIL  SHALE  PROJECT 
CUTTINGS  DESCRIPTION 


M-5 


Location: 


Spudded:  June  23,  1975 

Completed:  July  1,  1975 

Total  Depth:  907  feet 

O'  -  5 1 

Marlstone,  silty,  sandy,  whitish  gray,  hard,  clay  and 
silt,  limey,  buff-colored,  rather  soft. 

5*  -  10' 

Clay  and  silt,  limey,  buff,  varies  in  hardness, 
marlstone,  silty,  whitish  gray,  hard. 

10'  -  15' 

Sand,  very  fine,  silty,  brown,  silt,  clayey,  buff, 
some  marlstone,  whitish  gray,  hard. 

15'  -  20' 

Sand,  medium  to  very  fine,  silty,  brown,  black  mica  (?) 
flicks,  golden  mica  flecks,  some  clay,  some  whitish 
marlstone  fragments,  sample  in  damp  and  calcareous. 

20’  -  45' 

Sand,  fine  to  very  fine,  silty,  light  brown,  calcareous. 
Some  came  out  as  calcareous  sandstone  fragments  with 
black  mica  (?)  inclusions. 

45’  -  50' 

Same  as  above  with  some  marlstone,  silty,  gray-brown. 

50 ’  -  70* 

Siltstone,  clayey,  calcareous,  soft,  white,  powder  is 
buff,  marlstone,  gray-brown,  some  clay,  brown,  sandy. 

Note:  7~inch  OD  surface  casing  was  set  at  70  feet.  Drilled  from 

70  feet  on  with  a  4  3/4-inch  bit. 
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Groundwater  Test 
July  1,  1975 
Job  0301 


70' 

75' 

8  5' 

155' 

165' 

170' 

195' 

215' 

220' 

230' 

235' 

Note : 

280' 

285* 

300  ‘ 


75* 

Sandstone,  fine  to  very  fine,  silty,  calcareous,  brown, 
moderately  indurated,  calcite,  white,  vein  or  vug  fill¬ 
ing. 

85' 

Sand,  fine  to  very  fine,  silty,  light  brown,  a  few 
fragments  of  calcareous  sandstone,  soft  and  friable. 

165’ 

Siltstone,  calcareous,  light  gray  (sample  is  near  the 
color  of  cement),  some  siltstone,  calacreous,  buff. 

165' 

Marlstone,  silty,  light  gray  (cement  colored) . 

170’ 

Same  as  above  with  some  sandy  brown  clay. 

195* 

Marlstone,  silty,  cement  colored,  a  few  golden  mica 
flecks . 

215 1 

Marlstone,  varied  dark  and  light,  marlstone,  massive, 
gray,  silty. 

220’ 

Siltstone,  calcareous,  gray,  marlstone,  silty,  light 
and  gray,  pyrite,  nodule  fragments. 

230' 

Marlstone,  silty,  gray,  ground  very  fine. 

235' 

Same  as  above  with  some  soft,  brown  organic  clay. 

280' 

Marlstone,  silty,  gray,  ground  very  fine. 

Drilling  crew  was  working  days  and  stopped  for  the  night 
at  280  ft.  The  next  morning  there  was  water  in  the  hole. 

285’ 

Marlstone,  silty,  gray,  ground  from  medium  sand  size 
to  clay  size. 

300' 

Samples  missing,  no  return. 

315' 

Marlstone,  silty,  gray,  ground  medium  to  clay  sized, 
a  few  mica  flecks,  some  gray  calcareous  siltstone. 


CAMERON 


A-2 


ENG  I  NE  ERS 


R30SP  PROGRESS 


) 


Groundwater  Test 
July  1,  1975 
Job  0301 


) 


i 


315'  -  335* 

Siltstone,  calcareous,  sandy  (very  fine),  gray, 
marlstone,  silty,  gray,  ground  sand  gravel  size,  a 
few  mica  flecks. 

335'  -  355' 

Siltstone,  calcareous,  sandy  (very  fine),  gray,  mica 
flecks,  a  few  white  chips  of  marlstone. 

355'  -  365’ 

Siltstone,  calcareous,  sandy  (very  fine),  gray,  mica 
flecks,  some  siltstone,  buff,  soft. 

365'  -  405‘ 

Siltstone,  calcareous,  gray,  mica  flecks,  some  buff, 
sandy  siltstone,  some  light  gray,  dense  limestone. 

405'  -  410' 

Siltstone,  calcareous,  sandy  (very  fine),  gray,  pyrite 
fragments,  some  light  gray,  silty  marlstone. 

410'  -  420' 

Siltstone,  somewhat  calcareous,  gray,  some  marlstone, 

white  to  light  gray,  some  sandstone,  very  fine  grained, 
buff,  silty. 

420 1  -  430’ 

Sand,  fine  to  very  fine,  angular,  siltstone,  gray, 
pyrite  fragments,  sandstone,  fine  to  very  fine,  silty, 
k^ff,  marlstone  fragments,  light  gray. 

430'  -  435' 

Sand,  fine  to  very. fine,  subangular  to  subrounded, 
white,  frosted,  and  clear  grains,  some  siltstone,  gray, 

a  few  fragments  of  sandstone,  fine  to  very  fine,  calcar¬ 
eous,  buff. 

435*  -  445' 

Siltstone,  gray,  sand,  fine  to  very  fine,  gray  marlstone 
fragments,  light  gray,  sandstone,  fine  to  very  fine, 
buff,  pyrite  fragments. 

445*  -  455* 

Siltstone,  gray,  hard,  marlstone,  light  gray  to  white, 
sand,  fine  to  very  fine,  gray,  sandstone,  fine  to  very 
fine,  buff  to  brown,  pyrite  fragments. 

455*  -  4 65 ‘ 

Sand,  fine  to  very  fine,  silty,  salt  &  pepper,  a  few 
very  friable  fragments ,  marlstone  fragments,  light  gray, 
sandstone,  fine  to  very  fine,  silty,  buff. 
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465' 

4  70  1 

480' 

485' 

500* 

505' 

510' 

525' 

530’ 

545' 

565’ 

570’ 

585' 

595' 


470' 

Sand,  fine  to  very  fine,  silty,  gray-salt  &  pepper. 
480' 

Sand  as  above,  sandstone,  fine  to  very  fine,  silty, 
buff  to  brown,  silty,  marls tone  fragments. 

485' 

Sand,  fine  to  very  fine,  silty,  gray-salt  &  pepper, 
marlstone  fragments,  light  gray. 

500* 

Sand,  fine  to  silt,  gray-salt  &  pepper. 


505' 

Sand  as  above,  marlstone  fragments,  light  gray,  a  few 
fragments  sandstone,  fine  to  very  fine,  buff. 

510’ 

Siltstone,  gray,  calcareous,  sand,  fine  to  very  fine, 
salt  &  pepper,  a  few  fragments  of  friable  salt  &  pepper 
sandstone,  brown  sandstone  and  light  gray  marlstone. 

525' 

Sand,  fine  to  silt,  gray-salt  &  pepper,  calcareous. 

530' 

Sandstone,  fine  to  silt,  calcareous,  gray,  a  few  frag¬ 
ment  light  marlstone  and  fine,  brown  sandstone. 


545’ 

Sand,  fine  to  silt,  gray-salt  &  pepper,  quartzose. 
565' 

Sand,  very  fine  to  silt,  calcareous ,  gray. 

570* 

Sand,  fine  to  silt,  quartzose,  salt  &.  pepper,  silt- 
stone,  calcareous.,  gray,  hard,  sandstone  fragments, 
medium  grained,  hard,  light  marlstone  fragments. 


585' 

Sand,  fine  to  silt,  calcareous,  gray. 

595' 

Sand,  fine  to  silt,  calcareous,  gray-brown,  becoming 
more  the  color  of  oil  shale. 

600' 

Sand  as  above,  siltstone,  gray,  marlstone  fragments, 
light,  a  few  fragments  sandstone,  medium  grained, 
salt  &  pepper,  hard. 
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600’  -  610’ 

Sand,  very  fine  to  silt,  calcareous,  gray-brown,  the 
color  of  oil  shale. 

610'  -  615' 

Sand  as  above,  with  white  marlstone  fragments. 

615*  -  620' 

Sand,  very  fine  to  silt,  calcareous,  gray-brown. 

620'  -  625* 

Sand,  fine  to  silt,  calcareous,  dark  gray  to  gray 
brown. 

625'  -  630* 

Sand,  fine  to  silt,  calcareous,  gray  brown. 

630*  -  635' 

Sand  as  above,  marlstone,  light  gray,  some  varved. 


635 1  -  640 1 


Sand , 

fine 

to 

silt , 

calcareous, 

gray- 

■brown. 

640' 

-  645' 

Sand , 

more  < 

fine  to  silt, 
dark  grains. 

calcareous , 

dark 

gray-brown,  many 

645' 

-  675 1 

Sand, 

fine 

to 

silt , 

calcareous , 

gray- 

•brown. 

675' 

-  700’ 

Sand, 

fine 

to 

silt, 

calcareous , 

gray. 

700' 

-  7  05 1 

Sand, 

fine 

to 

silt, 

slightly  calcareous,  gray. 

705' 

-  720* 

Sand , 

fine 

to 

silt , 

calcareous , 

gray 

to  gray-brown. 

720' 

-  725* 

Sand 

light 

as  above, 
gray. 

a  few  marlstone 

fragments ,  white  to 

725* 

-  730’ 

Sand, 

fine 

to 

silt , 

calcareous , 

gray 

to  gray-brown. 

730‘ 

-  735’ 

Sand , 

fine 

to 

silt , 

calcareous , 

dark 

gray-brown. 

735’ 

-  740' 

Sand , 

fine 

to 

silt. 

calcareous , 

gray- 

-brown,  sandstone 

fine  to  very  fine,  silty,  calcareous,  gray. 
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740' 

-  780' 

Sand , 

fine 

to 

silt. 

calcareous , 

gray-brown. 

780' 

-  785' 

Sand , 

fine 

to 

silt , 

slightly  calcareous,  gray. 

785* 

-  790' 

Sand, 

fine 

to 

silt. 

calcareous , 

gray. 

7  9  0-* 

-  800' 

Sand , 

fine 

to 

silt. 

calcareous , 

gray-brown. 

800' 

-  815* 

Sand , 

fine 

to 

silt. 

calcareous , 

dark  gray-brown 

815* 

-  825 1 

825' 

830* 


Sand  as  above,  fragments  of  varved  marlstone,  silt- 
stone  fragments,  gray,  a  few  white  marlstone  fragments 

830' 

Sand,  fine  to  very  fine,  calcareous,  gray-brown. 

835' 

Sand  as  above,  marlstone  fragments,  white  to  light 
gray. 

840* 

Sand,  fine  to  very  fine,  slightly  calcareous,  gray, 
claystone,  calcareous,  white  to  light  gray. 

840‘  -  850' 

Sand,  fine  to  very  fine,  slightly  calcareous,  gray, 
sandstone,  fine  to  very  fine,  calcareous,  light  gray, 
siltstone,  light  gray,  calcareous. 


Sand,  fine  to  silt,  calcareous,  gray-brown. 


835*  - 


850' 

-  8 60  ‘ 

Sand , 

fine 

860' 

-  870' 

Sand , 

fine 

gray. 

mica 

870 1 

-  895' 

Sand , 

fine 

gray  with  black  grains  (salt  &  pepper) . 


895*  -  905’ 


Sand  as  above  but  gray-brown,  slightly  calcareous. 
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Table  .  Drilling  time  in  minutes  per  foot  from  70  ft.  to  907  ft.  First  70 

averaged  5.5  minutes  per  foot.  M-5  drill  hole. 


Time 

Minutes 

Depth 

Time 

Minutes 

Depth 

Date 

(I-Irs) 

Per  ft 

M-5  (ft) 

Remarks  Date 

(Hrs) 

Per  ft 

M-5  (ft) 

6/26/75 

09:00 

2 

70 

6/26/75 

10:08 

2 

101 

2 

71 

2 

102 

3 

72 

1 

103 

3 

73 

2  1/2 

104 

2 

74 

2  1/2 

105 

3 

75 

2 

106 

3 

76 

2 

107 

3 

77 

2 

108 

2 

78 

2 

109 

1 

79 

* 

2 

110 

1  1/2 

80 

1 

111 

1 

81 

1 

112 

1  1/2 

82 

1 

113 

i 

2 

83 

1 

114 

00 

1  1/2 

84 

2 

115 

1  1/2 

85 

1 

116 

09:35 

2 

86 

1 

117 

1 

87 

1 

118 

3 

88 

1 

119 

3 

89 

1 

120 

2 

90 

11.:  08 

2 

121 

2  1/2 

91 

3 

122 

3 

92 

conn.. 

2 

123 

10:03 

3 

93 

1 

12  4 

37 

CD 

5 

94 

2 

12  5 

O 

GO 

7 

95 

2 

126 

13 

2 

96 

2 

127 

TJ 

33 

2 

97 

2 

128 

o 

o 

1 

98 

1  1/2 

129 

33 

m 

2 

99 

1 

130 

CO 

GO 

1 

100 

Tt 

m 

(5 

:o 


feet 


Remarks 


9 


^  Table 


(cont. ) 


Time 

Date  (Hrs) 


Minutes  Depth 

Per  ft  M-5  (ft)  Remarks 


6/26/75  11:08 

1 

131 

5 

132 

12:07 

7 

133 

2  1/2 

134 

2  1/2 

135 

• 

3 

136 

2 

137 

12:19 

2 

138 

12:22 

3 

139 

12:24 

2 

140 

2 

141 

2 

142 

12:30 

2 

143 

2 

144 

12:35 

3 

145 

m 

2 

146 

i 

r-o 

2 

147 

2 

148 

2 

149 

12:45 

2 

150 

1 

151 

13:15 

1 

152 

1 

Jl 

153 

33 

m 

o 

2 

154 

13:23 

3 

155 

CO 

TJ 

2 

156 

"U 

/  ; 

2 

157 

o 

3 

158 

L!/ 

33 

rn 

2 

159 

i  •  I 

CO 

CO 

13:34 

2 

160 

m 

o 

pq 

_ L 

conn. 


Date 

6/26/75 


Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

'M-5  (ft) 

13:38 

4 

161 

13:45 

7 

162 

13:49 

4 

163 

13:51 

2 

164 

13:55 

4 

165 

13:58 

3 

166 

14:01 

3 

167 

14:03 

2 

168 

14:05 

2 

169 

14:08 

3 

170 

14:10 

2 

171 

14:12 

2 

172 

14:14 

2 

173 

14:15 

1 

174 

14:17 

2 

175 

14:21 

4 

176 

14:23 

2 

177 

14:25 

2 

178 

14:27 

2 

179 

14:43 

3 

180 

14:47 

4 

181 

14:49 

2 

182 

14:50 

1 

183 

14:52 

2 

184 

14:54 

2 

185 

14:55 

1 

186 

14:57 

2 

187 

14:59 

2 

188 

15:02 

3 

189 

15:05 

3 

190 

Remarks 


conn . 


Table 


(cont. ) 


Date 

6/26/75 


CO 

I 

VjO 


C/3 

13 


TJ 

X3 

o 

o 

:  Xi 

m 

co 

co 

:.n 

m 
“0 
:  O 
;  :o  ;• 

k— — i 


Time 

Minutes 

(Hrs) 

Per  ft 

15:08 

3 

15:10 

2 

15:13 

3 

15:16 

3 

15:18 

2 

15:20 

2 

15:21 

1 

15:22 

1 

15:  24 

2 

15:25 

1 

15:26 

1 

15:28 

2 

15:30 

2 

15:33 

3 

15:35 

2 

15:37 

2 

15:39 

2 

15:42 

3 

15:44 

2 

15:56 

2 

16:00 

4 

16:02 

2 

16:04 

2 

16:  06 

2 

16:08 

2 

16:10 

2 

16:15 

5 

16:16 

1 

16:18 

2 

16:20 

2 

Depth 

M-5  (ft )  Remarks 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
.  201 

202 

203 

204 

205 

206 

207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 


conn. 


Date 

6/26/75 


Time  Minutes  Depth 
(Hrs)  Per  ft  M-5  (ft) 


16:22 

16:24 

16:25 

16:26 

16:28 

16:30 

16:32 

16:33 

16:35 

16:37 

16:39 

16:41 

16:43 

16:44 

16:46 

16:49 

16:50 

17:06 

17:08 

17:10 

17:12 

17:15 

17:18 

17:21 

17:24 

17:27 

17:30 

17:33 

17:36 

17:39 


2 

2 

1 

1 

2 

2 

2 

1 

2 

2 

2 

2 

2 

1 

2 

3 

1 

1 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 


221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 


Remarks 


conn. 


# 
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Table 
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ft 


Date 

6/26/75 


CX> 

I 

4f 


Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

M-5  (ft) 

17:42 

3 

251 

17:45 

252 

17:47 

2 

253 

17:49 

2 

254 

17:51 

2 

255 

17:54 

3 

256 

17:58 

4 

257 

18:02 

4 

258 

18: 04  . 

2 

259 

18:06 

2 

260 

18:08 

2 

•  261 

18:09 

1 

262 

18:11 

2 

263 

18:13 

2 

264 

18:15 

2 

265 

18:27 

2 

266 

18:30 

3 

267 

18:33 

3 

268 

18:37 

4 

269 

18:40 

3 

270 

18:43 

3 

271 

18:46 

3 

272 

18:49 

3 

273 

18:51 

2 

274 

18:52 

1 

275 

18:54 

2 

276 

18:56 

2 

277 

18:57 

1 

278 

18:59 

2 

279 

19:00 

1 

280 

Remarks 


conn. 


i 


Date 

6/27/75 


Time 

Minutes 

(Hrs) 

Per  ft 

08:45 

1 

08:47 

2 

08:50 

3 

08:52 

o 

£. 

08:54 

2 

09:40 

2 

09:52 

2 

09:54 

2 

09:56 

2 

10:00 

4 

10:02 

2 

10:03 

1 

10:05 

2 

10:06 

1/2  1  1/2 

10:  08 

1  1/2 

12:04 

1  • 

12:05 

1 

12:07 

2 

12:09 

2 

12:11 

2 

12:13 

2 

12:14 

1 

12:16 

2 

12:18 

2 

12:19 

-1 

12:21 

2 

12:23 

2 

'12:25 

2 

12:27 

2 

12:30 

3 

Depth 

M-5  (ft)  Remarks 

281 

282 

283 

284 
.  285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 


I# 
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Table 


(cont* ) 


Date 


6/27/75 


co 

i 

vn 


Time 

(Hrs) 


Minutes 
Per  ft 


Depth 
M-5  (ft) 


12:35 

5 

311 

12:39 

4 

312 

12:41 

2 

313 

12:43 

2 

314 

12:45 

2 

315 

12:48 

3 

316 

12:51 

3 

317 

12:53 

2 

318 

12:56 

3 

319 

13:00 

4 

320 

13:16 

16 

321 

13:19 

3 

322 

13:20 

1 

323 

13:22 

2 

324 

13:24 

2 

325 

13:26 

2 

326 

13:  33 

3 

327 

13:34 

1 

328 

13:36 

2 

329 

13:40 

4 

330 

13:43 

3 

331 

13:45 

2 

332 

13:47 

2 

333 

13:49 

2 

334 

13:  52 

3 

335 

13:  56 

4 

336 

14:00 

4 

337 

14:03 

3 

338 

14:04 

1 

,  339 

14:06 

2 

340 

Remarks 


conn. 


Date 

6/27/75 


Time  Minutes  ,  Depth 
(Hrs)  Per  ft  M-5  (ft) 


14:08 
14:11 
14:14 
14:17 
14:19 
14:21 
14:23 
14:25 
14:27 
14  : 29 
14:32 
14:34 
14:36 
14:38 
14:40 
14:43 
14:51 
14:53 
14:56 
14:58 
-15:00 
15:02 
15:04 
15:06 
15:08 
15:10 
15:12 
15:16 
15:39 
15:45 


2 

3 

3 

3 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

3 

3 

2 

3 
2 
2 
2 
2 
2 
2 
2 
2 

4 

23 

6 


341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 


9 


Remarks 


conn. 
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Date 


6/27/75 


03 

I 

O'* 


_ 


Table 

.  (cont. ) 

Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

M-5  (f 

15:48 

3 

371 

15:50 

2 

372 

15:52 

2 

373 

15:54 

2 

374 

15:56 

2 

375 

15:  58 

2 

376 

16:  00 

2 

377 

16:  02 

2 

378 

16:03 

1 

379 

16:  06 

o 

380 

16:08 

2 

381 

16:10 

2 

382 

16:12 

2 

383 

16:14 

2 

384 

16:16 

2 

385 

16:18 

2 

386 

16:20 

2 

387 

16:27' 

2 

388 

16:29 

2 

389 

16:31 

2 

390 

16:  33 

2 

391 

16:43 

10 

392 

16:4  6 

3 

393 

16:47 

1 

394 

16:49 

2 

395 

16:  51 

2 

396 

16:  54 

3 

397 

16:  57 

3 

398 

17:00 

3 

399 

17:03 

3 

400 

Remarks 


Time 

Minutes 

Depth 

Date 

(Hrs) 

Per  ft 

M-5  (ft) 

Remarks 

6/27/75  17:06 

3 

401 

17:08 

2 

402 

17:11 

3 

403 

17:13 

2 

404 

17:16 

3 

405 

17:18 

2 

405 

17:22 

4 

407 

17:25 

3 

408 

17:28 

3 

409 

17:32 

4 

410 

17:35 

3 

411 

17:40 

5 

412 

17:43 

3 

413 

17:46 

3 

414 

17:50 

4 

415 

17:55 

5 

416 

17:57 

2 

417 

conn. 

LO 

O 

•  • 

CO 

1 — l 

3 

418 

i— 1 

CO 

•  • 

O 

5 

419 

18:13 

3 

420 

18:15 

2 

421 

18:17 

2 

422 

18:19 

2 

423 

18:21 

2 

424 

18:23 

2 

425 

18:25 

2 

426 

18:27 

2 

427 

18:30 

3 

428 

18:32 

2 

429 

18:35 

3 

430 

% 


Table 


(cont. ) 


Date 


Time  Minutes  Depth 
(Hrs)  Per  ft  M-5  (ft) 


6/27/75 


CD 

I 


6/23/75 


Do 

CO 

O 

to 

“0 

T5 

:o 

o 

D 

PJ 

m 

co 

to 

07 

m  , 
*P  ! 

Q  l 


18:37 
1 S  :  4  0 
18:42 
18:44 
18:47 
18:51 
18:53 
18:56 
19:06 
39:16. 
19:19 
19:22 
19:23 
19:25 
19  :  28 
19:31 
19:34 
08  :  00. 
08:01 
08:03 
08:05 
08:07 
08:09 
08:11 
08:13 
08:15 
08:18 
08:21 
08:24 
08:27 


2 

3 

2 

2 

3 

4 
2 
3 

10 

10 

3 

3 

1 

2 

3 

3 

3 

2 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 


431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 


Remarks 


Date 

6/28/75 


Time  Minutes  Depth 
(Hrs)  Per  ft  .M-5  (ft) 


08:29 
08:31 
08:33 
08:35 
08:37 
08:39 
08:41 
08:43 
08:45 
08:48 
08:50 
08:52 
08:54 
08:56 
08:58 
09:00 
09  :  07 
09:09 
09:11 
09:13 
09:16 
09:18 
09:20 
09:23 
09:26 
09:32 
09  : 3 5 
09:38 
09:40 
09:41 


2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

3 

3 

6 

3 

3 

2 

1 


461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 
4  80 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 


9 


Remarks 


conn. 


Table  *  (cent. ) 


Time 

Date  (Hrs) 


Minutes  Depth 
Per  ft  M-5  (ft) 


6/28/75 

09:43 

2 

09:46 

3 

09:49 

3 

09:51 

2 

09:55 

4 

09  :  58 

3 

10:02 

4 

10:04 

2 

10:07 

3 

10:11 

4 

10:15 

4 

10:18 

2 

10:20 

3 

03 

10:23 

3 

i 

oo 

10:27 

4 

10:39 

10:44 

5 

10:47 

3 

10:51 

4 

10:55 

4 

10:58 

3 

11:01 

3 

11:05 

4 

1  RBOSP  F 

11:08 

3 

11:11 

3 

11:14 

3 

11:17 

3 

:o 

o 

11:20 

3 

CD 

20 

rn 

C'j 

11:23 

3 

11:27 

4 

L- ) 

30 

rn 

-rn 

o 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 


Remarks 


conn. 


Date 

6/28/75 


Time  Minutes  Depth 
(Hrs)  Per  ft  M-5  (ft) 


11:30 

11:33 

11:36 

11:39 

11:42 

11:45 

13:55 

13:57 

14:00 

14:02 

14:05 

14:07 

14:09 

14:11 

14:12 

14:14 

14:15 

14:22 

14:24 

14:26 

14:28 

14:30 

14:31 

14:32 

14:34 

14:36 

14:38 

14:40 

14:42 

14:46 


3 

3 

3 

3 

3 

3 

2 

2 

3 
2 
J 
2 
2 
2 
1 
2 
1 
2 
2 
2 
2 
2 
1 
1 
2 
2 
2 
2 
1 

4 


521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 
54  0 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 


Remarks 


trip 


conn. 


< 


Table  .  (cont. ) 


Time 

Minutes 

Depth 

Dare 

(Hrs ) 

Per  ft 

M-5  (ft) 

6/28/75 

14:50 

4 

551 

14:56 

6 

552 

15:00 

4 

553 

15:03 

3 

554 

15:05 

2 

555 

15:07 

2 

556 

15:09 

2 

557 

15:14 

5 

558 

15:17 

3 

559 

15:20 

3 

560 

15:23 

3 

561 

15:26 

3 

562 

15:30 

4 

563 

15:34 

4 

564 

rn 

15:36 

2 

565 

i 

U) 

15:39 

3 

566 

15:41 

3 

567 

15:43' 

2 

568 

15:45 

2 

569 

15:50 

2 

570 

15:53 

3 

571 

15:57 

4 

572 

16:01 

4 

573 

16:07 

6 

574 

a j 

CD 

16:10 

3 

575 

o 

cn 

16:12 

2 

576 

TJ 

16:14' 

2 

577 

~0 

3D 

16:16 

2 

578 

o 

0 

16:20 

4 

579 

33 

m 

16:24 

4 

580 

CO 

00 

ZD 

rn 

0 

o 

Remarks 


conn. 


Time 

Minutes 

Depth 

Date 

(Hrs) 

Per  ft 

’M-5  (ft) 

6/28/75  16:26  2  581 

16:28  2  582 

16:30  2  583 

16:35  5  584 

16:38  3  585 

16:43  5  586 

16:47  4  587 

16:51  4  588 

16:53  2  589 

16:55  2  590 

17:00  5  591 

17:02  •  2  592 

17:05  3  593 

17:07  2  594 

17:10  3  595 

17:13  3  596 

17:16  3  597 

17:19  3  598 

17:23  4  599 

17:26  3  600 

17:38  3  601 

17:42  4  602 

17:46  4  603 

17:49  3  604 

17:53  4  605 

17:57  4  606 

18:01  4  607 

18:05  4  608 

1  18:09  4  609 

18:12  3  610 


Remarks 


Table 

*  (cont. ) 

Time 

Minutes 

Depth 

Date 

(Hrs ) 

Per  ft 

M-5  (ft) 

6/28/75 

18:18 

6 

611 

18:22 

4 

.  612 

18:27 

5 

613 

18:30 

3 

614 

18:33 

3 

615 

18:36 

3 

616 

18:38 

2 

617 

18:41 

3 

618 

18:45 

4  • 

619 

1 

18:48 

3 

620 

18:50 

2 

621 

13:51 

1 

622 

18:54 

3 

623 

18:56 

2 

624 

ro 

18:  59 

3 

625 

i 

19:02 

3 

626 

- 

19:05 

3 

627 

19:08 

3 

628 

19:12 

4 

629 

19:14 

2 

630 

6/29/75 

08:43 

2 

631 

08:47 

4 

632 

08:52' 

5 

633 

aj 

cu 

08:55 

3 

634 

o 

if) 

08:59 

4 

635 

09:03  ' 

4 

636 

"0 

09:05 

2 

637 

O 

o 

09:10 

5 

638 

:u 

rn 

CO 

in 

09:15 

09:20 

5 

C 

639 

640 

-n 

—A J 

m 

~u 

Q 

Remarks 


Date 

6/29/75 


Time  Minutes  Depth 
(Hrs )  Per  ft  M-5  (ft) 


09:25 
09:32 
09:38 
09:43 
09:48 
09:52 
09:58 
10:02 
10:07 
10:12 
10:16 
10:19 
10:21 
10:23 
10:24 
10:26 
10:28 
10:31 
10:39 
10:41 
10:43 
10  ;45 
10:47 
10:50 

10:52 

10:54 

10:58 

11:00 

11:02 

11:04 


5 
7 

6 
5 

5 
4 

6 

4 

5 
5 
4 
3 
2 
2 
1 
2 
2 
3 
2 
2 
2 
2 
2 

3 
2 
2 

4 
2 
2 
2 


641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 
661 
662 

663 

664 

665 

666 
667 
663 

669 

670 


Remarks 


conn. 


RBOSP  PROGRESS  REPORT 


Date 


6/29/75 


CD 

I 

N) 


Table 

.  (cont. ) 

Time 

Minutes 

Depth 

(Hrs ) 

Per  ft 

M-5  (f- 

11:06 

2 

671 

11:09 

3 

672 

11:12 

3 

673 

11:14 

2 

674 

11:17 

3 

675 

11:20 

3 

676 

11:23 

3 

677 

11:25 

2 

678 

11:28 

3 

679 

11:30 

2 

680 

11:33 

3 

681 

11:35 

2 

682 

11:37 

2 

683 

11:39 

2 

684 

11:43 

4 

685 

11:46 

3 

686 

11:48 

2 

687 

11:50 

2 

688 

11:52 

2 

689 

12:04 

10 

690 

12:06 

2 

691 

12:08 

2 

692 

12:10 

2 

693 

12:12 

2 

694 

12:14 

2 

695 

12:17 

3 

696 

12:20 

3 

697 

12:23 

3 

698 

12:25 

2 

,  699 

12:28 

3 

700 

Remarks 


conn. 


Date 

6/29/75 


Time 

Minutes 

Depth 

(Hrs ) 

Per  ft 

■ M-5  (ft) 

12:30 

2 

701 

12:33 

702 

12:35 

2 

703 

12:37 

2 

704 

12:41 

4 

705 

12:44 

3 

706 

12:46 

2 

707 

12:51 

5 

708 

12:55 

4 

709 

12:58 

3 

710 

13:04 

6 

711 

13:08 

4 

712 

13:10 

2 

713 

13:12 

2 

714 

13:14 

2 

715 

13:17 

3 

716 

13:21 

4 

717 

13:23 

2 

718 

13:25 

2 

719 

13:27 

2 

720 

13:38 

3 

721 

13:41 

3 

722 

13:44 

3 

•  723 

13:47 

3 

724 

13:50 

3 

725 

14:11 

3 

726 

14:15 

4 

727 

14:21 

6 

728 

14:24 

3 

729 

14:27 

3 

730 

Remarks 


conn . 


9 


* 


Table  .  (cont.) 


Date 


6/29/75 


CD 

I 

VjO 


:xj 

CD 

o 

CO 
”0 

“0 
:o 

o 
o 

3D 
m 
00 
GO  . 

3D  j 

"0  j 
O 


Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

M-5  (ft) 

14:29 

2 

731 

14:35 

6 

.  732 

14:42 

7 

733 

14:49 

7 

734 

14:56 

7 

735 

14:59 

3 

736 

15:02 

3 

737 

15:05 

3 

738 

15:09 

4 

739 

15:13 

4 

740 

15:17 

4 

741 

15:20 

3 

742 

15:23 

3 

743 

15:26 

3 

744 

15:29 

3 

745 

15:31 

2 

746 

15:35 

4 

747 

15:37 

2 

748 

15:39 

2 

749 

15:41 

2 

750 

15:51 

2 

751 

15:54 

3 

752 

15:56 

2 

753 

15:58 

2 

754 

16  :  00 

2 

755 

16:03 

3 

756 

16  :  05 

2 

757 

16:07 

2 

758 

16:09 

2 

759 

16  : 12 

j 

760 

Remarks 


conn. 


Time 

Minutes 

Depth 

Date 

(Hrs) 

Per  ft 

M-5  (ft) 

6/29/75 

16:15 

3 

761 

16:18 

3 

762 

16:22 

4 

763 

16:26 

4 

764 

16:29 

3 

765 

16:32 

3 

766 

16:35 

3 

767 

16:41 

6 

768 

16:45 

4 

769 

16:47 

2 

770 

16:49 

2 

771 

16:52 

o 

J 

772 

16:55 

3 

773 

16:59 

4 

774 

17:01 

2 

775 

17  :  03 

2 

776 

17:06 

3 

777 

17:10 

4 

778 

17:13 

3 

779 

17:17 

4 

780 

17:21 

4 

781 

17:25 

4 

782 

17:28 

3 

783 

17:42 

3 

784 

17:46 

4 

785 

17:50 

4 

786 

17:54 

4 

787 

17  :  58 

4 

788 

18  :  01 

3 

789 

18  ;  0  5 

4 

790 

Remarks 


conn . 


* 


Date 

06/29/75 


CD 

I 

4=- 


33 

CD 

O 

C/0 

u 

TJ 

33 

O 

o 

30 

m 

Co 

O'; 

33 

m 

T> 

o 

33 


Table 

*  (cont. ) 

Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

M-5  (f- 

13:09 

4 

791 

18:13 

4 

792 

18:16 

3 

793 

18:18 

2 

794 

18:20 

2 

795 

18:24 

4 

796 

18:27 

3 

797 

18:30 

3 

798 

18:35 

5 

799 

18:41 

6 

800 

18:47 

6 

.  801 

18:  52 

5 

802 

18:56 

4 

803 

19:00 

4 

804 

19:  06 

6 

805 

19:17 

9 

806 

19:22 

5 

807 

19:24 

2 

808 

19:26 

2 

809 

19:  30 

4 

810 

19:35 

5 

811 

19:43 

8 

812 

19:  48 

5 

813 

19:  52 

4 

814 

19:57 

5 

815 

20:25 

5 

816 

20:32 

7 

817 

20:  38 

6 

818 

20:42 

4 

.  819 

20:47 

5 

820 

Remarks 


conn 


Time 

Date  (Hrs) 


Minutes  Depth 

Per  ft  M-5  (ft)  Remarks 


06/29/75  20:52 

5 

821 

20:56 

4 

822 

21:00 

4 

823 

21:05 

5 

824 

21:08 

3 

825 

21:11 

3 

826 

21:14 

3 

827 

21:16 

2 

828 

21:18 

2 

829 

21:21 

3 

830 

21:25 

4 

831 

21:29 

4 

832 

trip 

6/30/75  01:32 

4 

833 

01:35 

3 

834 

01:39 

4 

835 

01:41 

2 

836 

01:44 

3 

837 

01:47 

3 

838 

01:50 

o 

839 

01:54 

4 

840 

01:56 

2 

841 

01:59 

3 

842 

02:02 

O 

843 

02:06 

4 

844 

02:10 

4 

845 

02:13 

3 

846 

conn 

02:30 

847 

02:32 

2 

848 

02;  34 

2 

849 

02:36 

2 

850 

w 


1 


Table  .  (cont. ) 


Time 

Date  (Hrs) 


Minutes  Depth 
Per  ft  M-5  (ft) 


6/30/75 


CD 

I 

VJ~I 


73 

03 

O 

in 

"0 

'0 

:o 

O 

© 

ZD 

m 

CD 

c n 

73 

m 

”0 

c 


02 ;  38 

2 

851 

02:40 

2 

852 

02:42 

2 

853 

02:44 

2 

854 

02:45 

1 

855 

02:47 

2 

856 

02:48 

2 

857 

02:51 

2 

858 

02:  52 

1 

859 

02:55 

3 

860 

02:58 

3 

861 

03:  00 

2 

862 

03:03 

3 

863 

03:05 

2 

864 

03:08 

3 

865 

03;io 

2 

866 

03:12 

2 

867 

03:15 

3 

868 

03:17 

2 

869 

03:19 

2 

870 

03:21 

2 

871 

03 :  24 

3 

872 

04:15 

2 

873 

04:16 

1 

874 

04:18 

2 

875 

04:20 

2  . 

876 

04:25 

5 

877 

04:37 

2 

878 

04:40 

3 

879 

04:45 

5 

880 

Remarks 


conn 


Date 

6/30/75 


Time 

Minutes 

Depth 

(Hrs) 

Per  ft 

'  M-5  (f 

04:47 

2 

881 

04:51 

4 

882 

04:55 

4 

883 

04:57 

2 

884 

05:00 

3 

885 

05:  05 

5 

886 

05:08 

3 

887 

05:10 

2 

888 

05:13 

3 

889 

05:17 

4 

890 

05:19 

2 

891 

05:20 

1 

892 

05:24 

4 

893 

05:27 

3 

894 

05:30 

3 

895 

05:35 

5 

896 

05:37 

2 

897 

05:40 

O 

.  898 

0  5:43 

O 

899 

05:45 

2 

900 

05:49 

4 

901 

05:53 

4 

902 

05:57 

4 

903 

06:00 

3 

904 

06:04 

4 

905 

06:08 

4 

906 

06:11 

3 

907 

Remarks 


• 

RIO  BLANCO  OIL  SHALE  PROJECT 
PROGRESS  REPORT  4 

HYDROLOGIC  PROGRAM 
SECTION  1.2 


RAW  DATA 


October  15,  1975 


Gulf  Oil  Corporat i on 
and 

Standard  Oil  Company  (Indiana) 


RBOSP  PROGRESS  REPORT 


TABLE  OF  CONTENTS 

Section  No. 

U.S.G.S.  Rain  Gage  Data  1.2.2 

Water  Quality  Data,  Alluvial  Test  Holes  1.2.3 

Water  Level  Data  (included  in  Water  Quality  Analysis  1.2.7 

Resu 1 ts) 

Water  Quality  Data,  Deep  Aquifer  Monitoring  Program  1.2.7 

Chemical  Constituent  Distribution  Maps,  Deep  Aquifer  1.2.7 


RBOSP  PROGRESS  REPORT 


SURFACE  WATER  DATA  COLLECTION 
SECTION  1 .2.2 


Gage  Data 


V 


Explanation  -  -  U.S.G.S.  Rain  Gage  Data 


Storage  Type  Rain  Gage  Stations 
Dry  Fork  Gulch  Station 

Box  Elder  Gulch  West  of  Tract  C-a  Station 
Corral  Gulch  West  of  Tract  C-a  Station 


Recording  Type  Rain  Gage  Stations 


Corral  Gulch  near 
Stake  Spring  Draw 
Yel low  Creek  near 


Cathedral  Bluffs  Station 
Station 

White  River  Station 
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UNI  I  LU  b  I  A  I  Lb 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


File  No. 


Washington 
District _ 


Sj WT/o/O  J . .v>?.£. 


gJcL  . ^ 


5“ 


8 


/o 


// 


A3 


„/y_ 

is 


J8V 


X4 


/7 


/a 


/9 


2o 


Zj_ 

22 


23 


2V 


2.5' 


n26 


-£Z 


28 


81 


Jo 


riCCL 


FEB 


■3K 


Cl 


in 


TTT 


L 


Q. 


(a 


fiar 


7\ 


r 


D- 


15 


X 


X 


X 


05 


may 


ow 


CTuL 


8  0(3 


>i 


/' 


\ 


A*f' 


4X 


o 


o 


G^- 


V 

7i\ 


O' 


■<=v 


-4^ 


V 


/fk  . 

O 

o2. 


y~ 

TP* 


e- 


i/ 


■4V 


0- 


fcr 


v 


r 


jj 


SEP 


OCT 


MoV 


DEC 


T 


RBOSP  PROGRESS  REPORT 


j 


w 


I 


UIV!  j  LU  b  I  A  i  L^> 

DEPARTMENT  OF  THE  INTERIOR 
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EXPLANATION  --  WATER  QUALITY  COMPUTER  OUTPUT  SHEETS 


1.  Core  Hole  Description  Data 
Job  if  7b  1  -40- 

Ass  igned  project  number  for  Rio  Blanco  Oil  Shale  Project 
by  Wright  Water  Engineers,  Inc. 

Locat i on 

X  =  Coordinates  east  in  feet,  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Y  =  Coordinates,  north  in  feet*  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Z  =  Elevation  in  feet  above  sea  of  the  core  hole  at  ground  surface 

Date  Drill  Comp  1 . - 

The  date  when  drilling  was  completed  on  the  Core  Hole. 

Conv.  to  Mon i tor - 

Date  the  Core  Hole  was  converted  to  a  Monitor  Hole. 

Aqu i fer  1 : 

Depth  in  feet  to  the  top  and  bottom  of  the  upper  aquifer  from 
ground  surface. 

Aquifer  2: 

Depth  in  feet  to  the  top  and  bottom  of  the  lower  aquifer  from 
ground  surface. 

2.  Sample  Description  Data 
Date- 

Date  water  sample  was  collected. 

Depth- 

Depth  for  Method  1:  Total  depth  sample  was  collected  during  drilling. 

Depth  for  Method  2:  See  aquifer  1  or  2. 

Depth  for  Method  7>‘  The  static  water  level  of  the  hole  when  sampled. 

Temp . - 

Field  temperature  of  sample  (°F) 

Lab  ID- 

Designation  number  assigned  by  the  analyzing  laboratory. 


I 


Page  2 


% 


Method 


0.  Drilling  soap  sample 

1.  Drilling  program  sample 

2.  Pumping  test  program  sample 

3.  Monitoring  program  sample 

3Ac  Monitoring  program  sample,  not  representative  of  aquifer  conditions 


Aquif.  Loc, 

U  Sample  from  upper  aquifer  during  drilling,  pumping  or  monitoring 


L  Sample  from  lower  aquifer  during  pumping  test  or  monitoring 
C  Sample  combination  of  upper  and  lower  aquifer  during  drilling 
A  Sample  from  alluvial  aquifer 


3.  Wet  —  Wet  Chemical  Analysis 


Values  are  in  milligrams  per  liter,  except  for: 

Gross  Alpha--  picocuries  per  liter 
Gross  Beta  —  picocuries  per  liter 
pH  —  standard  pH  values 

Conductance —  micromhos  per  centimeter 

Negative  values  indicate  less  than  minimum  detectable  limit  indicated 
0.0  value  -  constituent  not  tested  for 


i 


-  not  analyzed  for  using  wet  chemical  analysis 


4.  Spectrographic  -  spectrograph i c  analysis  of  67  elements 


All  values  are  in  milligrams  per  liter 

0.0  means  less  than  minimum  detectable  amount 

99993-000  means  major  amount 

*****  is  usecj  in  Water  Quality  Analysis  Summary  to  indicate  an  element 
has  not  been  analyzed  above  the  minimum  detectable  limit 


!  « 


* 


^NN  -J23  -0000 


»  * 

Xi_|> 

09/26/75  WATER  QUALITY  ANALYSIS  RESULTS  — 

J0B#-741-40F  OWNER-R 1 0  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X- 

DATE  DRILL  C0MPL-120475  DATE  CCNV  TO  MONITOR-  0  AQUIFER  1:  0.0 


SAMPLES 

1 

2 

3 

4 

5 

6 

DATE 

33175 

41575 

42975 

51475 

52975 

61175 

DEPTH 

0.0 

20.70 

21.04 

21  .74 

21.85 

22. LO 

TEMP 

47.3 

47.  1 

49.1 

47.8 

49.3 

49.6 

LAB  ID 

LAB  NUM 

9023 

184 

185 

436 

437 

898 

METHOD 

3 

3 

3 

2 

3 

3 

ACUI F.LOC  . 

A 

A 

A 

A 

A 

A 

WET 

ALUMINUM 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMONIA 

c.o 

0.400 

-0.100 

0.200 

0.200 

0.400 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.C10 

-0.010 

-0.010 

BICARBCNAT 

48  C  .000 

490.000 

455.000 

460. CCO 

410.000 

430.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

CALC  IUM 

77.000 

90.000 

84.000 

8C.C0C 

120.000 

98.000 

CARBONATE 

-0.100 

-0.100 

-0.100 

-0. 100 

24.000 

-0.100 

CHLOP IDE 

12.000 

14.000 

9.600 

1  7.000 

7.000 

14.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

0.100 

-0. 100 

-0.100 

-0. 100 

0.100 

FLUORIDE 

0.  200 

0.400 

0.400 

0.400 

0.400 

0.400 

HYDRCX  IDE 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

I  RON 

-0.050 

4.800 

0.300 

9.100 

15.000 

8.300 

LEAD 

0.020 

0.100 

0.070 

0.  500 

0.200 

0.100 

MAGNES  IUM 

45.000 

47.000 

35.000 

56. CCO 

7.  300 

52.000 

MERCURY 

-0.01 0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

N  I T  h.  AT  E 

3.900 

4.800 

5.200 

4.70  0 

0.2  00 

4.500 

PHOSPHATE 

-0.100 

-0.100 

-0.100 

-0.100 

-0.010 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.  100 

-0.010 

-0.010 

SIL  DIOXID 

2  7.000 

23.000 

22.000 

26.000 

28.000 

26.000 

SODIUM 

lfcO.C'OO 

145. COO 

155. COO 

75.000 

190.000 

100.000 

SULFATE 

280. LOO 

275.000 

270.000 

150.000 

300. 000 

250.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

o.o  ■ 

0.0 

ZINC 

0.010 

0.200 

-0.  100 

0.200 

0.300 

0.300 

GROS  ALPHA 

0.0 

6.300 

7.  400 

5.600 

5.000 

6.000 

GROSS  BETA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HARDNESS 

375.000 

420.000 

355.000 

430. 000 

330.000 

460.000 

PH 

6  .-LOO 

6  .400 

6. -LOO 

6.  800 

fc.  100 

6.000 

CONDLCTANC 

9  9  C  .  0  0  0 

1120.000 

1050.000 

1120.000 

1065.000 

1140.000 

DIS  SOLIDS 

840.000 

840.000 

810.000 

640.000 

890.000 

760. COO 

MANGANESE 

-0.050 

-0.050 

1.900 

0.100 

0.400 

0.500 

ALKALINITY 

395.000 

400.000 

375.000 

395. 100 

360.000 

350.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

1.100 

2.900 

1.900 

-0.010 

-0.010 

0.100 

BAR  IUM 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.010 

NICKEL 

0.030 

0.040 

0.020 

0.02  0 

0.040 

0.06  0 

LITHIUM 

0.0 

0.0 

0.  0 

0.  0 

0.  0 

0.0 

TOC 

0.0 

19.000 

9.000 

1 4.000 

15.000 

35.000 

CORE  HOLt  ID  S-7 
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0.0  Y-  0.0  Z- 

c 

. 

o 

0.0  FT  AQUIFER  2: 

0.0  - 

0.0  FT 

7 

8 

9 

63075 

71575 

60575 

22.36 

24.88 

25.46 

52.3 

50.0 

50.0 

2260 

1542 

2048 

3 

3 

3 

A 

A 

A 

0.0 

0.0 

0.0 

0.0 

0.300 

-0.  100 

-0.010 

0.010 

-0.010 

435.000 

445.000 

470.000 

-0.010 

-0.010 

-0.010 

130.000 

98.000 

90.000 

-0.100 

-0. 100 

-0.100 

6.800 

6.900 

8.200 

-0.010 

-0.010 

-0  .010 

-0.100 

-0. 100 

0.100 

0.200 

0.400 

0.60  0 

C.O 

0  .0 

0  .0 

0.300 

12.000 

9.500 

0.100 

0.0^0 

0.090 

29.000 

57.000 

59.000 

-0.002 

-0.002 

-0.002 

3.900 

3.900 

4.900 

-0.100 

-0. 100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0  .010 

27.000 

30.000 

29.000 

115.000 

90.000 

145.000 

280.000 

250.000 

330  .000 

0.0 

0.0 

0.0 

0.300 

0.600 

0.200 

0.0 

4.  100 

0.0 

0.0 

0.0 

0.0 

450.000 

480.000 

470.000 

6.800 

6.  800 

6.800 

1440.000 

1104.000 

1056.000 

800.000 

765.000 

905. 000 

0.100 

0.200 

1.000 

355.000 

365.000 

385.000 

-0.010 

-0.010 

-0  .010 

0.070 

-0.010 

0.020 

-1  .000 

-1.000 

-1  .000 

-0. 100 

-0.010 

-0.010 

0.010 

0.030 

0.030 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 
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WATER 

gUALITY 

analysis 

SAMPLES 

1 

2 

3 

4 

5 

SPECTRCGRAPHIC 

ALUMINUM  0.100 

0.500 

0.  100 

0.050 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0  .0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

c.o 

0  .0 

0.0 

0.0 

0.0 

BORON 

0. 200 

0.500 

0.200 

C.  500 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

CALCIUM  • 

99999.000 

59999.000 

99999.000 

59995.000 

0.0 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

CES  IUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

CHROMIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

COBQLT 

C.O 

0.0 

0.0 

0.0 

0.0 

CQLUMBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.001 

0.010 

0.001 

0.001 

0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GCLC 

c.o 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

HOLM IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.020 

0.050 

0.050 

C.010 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

c.o 

0.0 

0.001 

0.0 

0.0 

LITHIUM 

0.010 

0.001 

C.001 

0.  0 

0.  0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99995.000 

59999.000 

59599.000 

95995.000 

0.0 

MANGANESE 

0.010 

0.005 

0.010 

0.001 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.050 

0.0 

0.005 

0.001 

0.0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

o.c 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

0.100 

l.COO 

2.000 

0.  ICO 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

C.  100 

0.  100 

0.0 

0.0 

0.100 

RHENIUM 

0.0 

0.0 

0.0 

o.c 

0.0 

RHOD I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SILICON 

20.000 

5.000 

5.000 

2.000 

0.0 

SILVER 

0.0 

0.0 

0.0 

0.0 

0.  0 

, SODIUM 

59999.000 

5.000 

10.000 

2.000 

0.0 

<-*_A 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.300 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

U  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 
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SAMPLE  S 

1 

ST  KG  NT IUM 

C.  100 

0. 

TANTALUM 

0.0 

0. 

TERBIUM 

0.0 

0. 

THALL IUM 

0.0 

0. 

THORIUM 

0.0 

0. 

THULIUM 

0.0 

0. 

TIN 

0.0 

0  . 

TITANIUM 

0.001 

0. 

TUNGSTEN 

0.0 

0. 

URANIUM 

0.0 

0  . 

VANADIUM 

0.0 

0. 

YTTEkBIUM 

0.0 

0  . 

YTTRIUM  ' 

0.0 

0. 

ZINC 

0.0 

0. 

ZIRCON  IUM 

0.0 

0. 

RATER 

WUALITY 

analysis 

3 

4 

5 

0.100 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.c 

0.0 

0.001 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

001 

0 


RESULTS  — 

CORE  HOLE 

ID  S-7 

6 

7 

8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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WATER  QUALITY  ANALYSIS  RESULTS 


J0B#-741-40F  OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X- 

DATE  DRILL  CCMPL-120475  DATE  CCNV  TO  MONITOR-  0  AQUIFER  1: 

SAMPLES  122^5 


DATE 

32975 

41575 

DEPTH 

37.14 

39.06 

TEMP 

46.2 

47.8 

LAB  ID 

LAB  NUM 

9024 

186 

METHOD 

3 

3 

AQUI F.LOC. 

A 

A 

WET 

ALUMINUM 

-C. 100 

0.0 

AMMCN  I  A 

1.000 

0.600 

ARSENIC 

-C.010 

-0.010 

BICARBCNAT 

495.000 

510.000 

CADMIUM 

-0.010 

-0.010 

CALC IUM 

64.000 

90.000 

CARBONATE 

-0.100 

-0.  100 

CHLORIDE 

8.300 

14.000 

CHROMIUM 

-0.010 

-0.010 

COkPEk 

-0.010 

-0.100 

FLUCRI DE 

0.3L0 

0.400 

HYDRCX  IDE 

C.O 

0.0 

I  kCN 

-0.050 

-0.050 

LEAD 

0.040 

0.070 

MAGNESIUM 

40.000 

26.000 

MERCURY 

-G.010 

-0.010 

NITRATE 

1.000 

5.100 

PHOSPHATE 

-0. 100 

-0. 100 

POTASSIUM 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

S  IL  D  IOX  ID 

33.000 

25.000 

SODIUM 

160.000 

160.000 

SULFATE 

215.000 

205.000 

SULFIDE 

0.0 

0.0 

ZINC 

0.010 

0.100 

GROS  ALPHA 

0.0 

13.000 

GROSS  BETA 

0.0 

0.0 

HARDNESS 

325.000 

330.000 

PH 

6.  500 

6.400 

CONDUCTANC 

860.000 

1045  .000 

DIS  SOL  I C  S 

760.000 

770.000 

MANGANESE 

0.120 

1.900 

ALKALINITY 

405.000 

420.000 

CYAN  IDE 

-0.010 

-0.010 

BOkCN 

1. 50u 

2.400 

BARIUM 

-1.000 

-1  .000 

SILVER 

-0.010 

-0.010 

NICKEL 

C.050 

0.080 

LITHIUM 

C.O 

0.0 

TOC 

C.O 

41.000 

42975 

51475 

52975 

61175 

38.92 

37.8  8 

30.72 

29.00 

57.2 

50.5 

49.6 

51.8 

187 

4  38 

439 

899 

3 

3 

3 

3 

A 

A 

A 

A 

0.0 

0.0 

0.0 

0.0 

0.  200 

0.  900 

0.200 

0.400 

-0.010 

-0.010 

-0.010 

-0.010 

510. COO 

440.000 

370.000 

380.000 

-0.010 

0.030 

0.010 

0.010 

60.000 

85.000 

85.000 

1 10.000 

-0. 100 

15.000 

36.000 

27.000 

11.000 

14.000 

14.000 

14.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0. 100 

-0.010 

-0. 100 

0.100 

0.0 

0.400 

0.300 

0.300 

0.0 

0.0 

0.0 

0.0 

3.  100 

9.  200 

28.000 

6.500 

0.200 

0.200 

0.300 

0.200 

35.000 

16.000 

31.000 

35.000 

-0.010 

-0.010 

-0.010 

-0.010 

3.400 

5.000 

0.100 

4.200 

-0. 100 

-0.100 

-0.100 

-0.100 

0.0 

0.0 

0.  0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

27.000 

29.000 

27.000 

27.000 

175.000 

190.000 

140.000 

100.000 

145.000 

220.000 

220.000 

190.000 

0.0 

0.  0 

0.0 

0.0 

0.400 

0.300 

0.600 

0.200 

2.800 

4.  700 

4.900 

1  .400 

0.0 

0.  0 

0.0 

0.0 

290. COO 

280.000 

340.000 

420.000 

6.400 

6.700 

6.000 

6.200 

930. COO 

1000.000 

980.000 

1150.000 

760.000 

800.000 

760.000 

700.000 

1.  300 

2.  500 

1.500 

1.000 

420.000 

372.000 

329.000 

332.000 

-0.010 

-0.010 

-0.010 

-0.010 

3.000 

-0.010 

0.300 

0.030 

-1  .COO 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

0.010 

0.060 

0.060 

0.060 

0.070 

0.0 

0.0 

0.0 

0.0 

100.000 

7.000 

8.000 

15.000 

COKE  HOLE  ID  S-8 
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0.0  Y-  0.0  Z-  0.0 

0.0  FT  AQUIFER  2:  0.0  -  0.0  FT 


7  8  9 


63075 

71575 

80575 

24.9  5 

29.82 

31.31 

52.0 

51.4 

50.6 

2261 

1543 

2049 

3 

3 

A 

A 

A 

0.0 

0.0 

0.0 

0.0 

0.200 

-0.100 

-0.010 

-0.010 

-0.010 

435.000 

450.000 

460.000 

0.040 

0.020 

-0.010 

80.000 

88.000 

77.000 

-0.100 

-0.100 

-0.100 

8.200 

34.000 

9.500 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

0.300 

0.200 

0.^00 

0.600 

0.0 

0.0 

0.0 

8.300 

15.800 

3.100 

0.060 

0.070 

0.200 

60.000 

52.000 

56.000 

-0.002 

-0.002 

-0.002 

4 . 900 

3.400 

3.300 

0.100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

32.000 

31.000 

27.000 

80.000 

110.000 

110.000 

195.000 

200.000 

230.000 

0.0 

0.0 

0  .0 

0.200 

0.  800 

0.200 

0.0 

2.500 

0.0 

0.0 

0.0 

0  .0 

445.000 

430.000 

425.000 

7.000 

6.800 

6.600 

1150.000 

1020.000 

943.^00 

680.000 

755.000 

7^0 .000 

0.300 

5.000 

0.080 

355.000 

370.000 

375.000 

0.010 

-0.010 

-0.010 

3.500 

-0.010 

2  .000 

-1.000 

-1.000 

-1.000 

0.010 

-0.010 

-0.010 

0.010 

0.090 

0.010 

0 .0 

0.0 

0.0 

0.0 

0.0 

0.0 
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SAMPLES 

I 

SPECTPCGRAPHIC 

ALUMINUM 

C.100 

ANTIMONY 

0.0 

ARSEN  IC 

0.0 

BARIUM 

c.o 

BERYL  I UM 

0.0 

BISMUTH 

0.0 

BGRCN 

0.100 

CADMIUM 

c.o 

CALCIUM  99999.000 

CERIUM 

0.0 

CESIUM 

c.o 

CHROMIUM 

0.0 

COBOL T 

c.o 

COLUMB  IUM 

0.0 

COPPER 

0.001 

DYSPROSIUM 

0.0 

ERBIUM 

0.0 

EUROPIUM 

0.0 

GADOLINIUM 

c.o 

GALL IUM 

0.0 

GERMANIUM 

0.0 

GOLD 

0.0 

HAFN  IUM 

0.0 

HOLMIUM 

0.0 

INDIUM 

0.0 

IRIDIUM 

0.0 

IRON 

0.050 

LANTHANUM 

0.0 

LEAD 

0.0 

LITHIUM 

0.100 

LUTET  IUM 

0.0 

MAGNESIUM  99999. GOO 


MANGANESE 

c.uio 

MERCURY 

0.0 

MOLYBDENUM 

0.010 

NEODYMIUM 

c.o 

NICKEL 

0.0 

OSMIUM 

0.0 

PALLADIUM 

0.0 

PLATINUM 

c.o 

POTASSIUM 

C.  500 

HR  AS  ECCYM  I 

c.o 

RADIUM 

0.0 

RHENIUM 

0.0 

KHOD IUM 

0.0 

RUBIDIUM 

0.0 

RUTHENIUM 

0.0 

SAMARIUM 

0.0 

SCANDIUM 

0.  u 

SELENIUM 

0.0 

SILICON 

10.000 

SILVER 

0.000 

SODIUM 

99999.000 

WATER 

2  3 


0.200 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.500 

0.  200 

0.0 

0.0 

19999.000  99999. COO 

0.0 

0.0 

0.0 

0.0 

0-0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.010 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.050 

0.020 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

99999  .000 

99999.000 

0.010 

0.001 

0.0 

0.0 

0.001 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

U.O 

0.0 

0.0 

1.000 

1.000 

0.0 

0.0 

0.100 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  .000 

5.000 

0.0 

0.0 

5.000 

5.000 

w 
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4 

5 

6 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  100 

0.0 

0.0 

U.O 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Z 


CORE  HOLE  ID  S-8 

7  8  9 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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SAMPLES 

1 

2 

STRONTIUM 

0.0 

0.100 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0  .0 

THALLIUM 

c.o 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.010 

0.001 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.001 

ZIRCONIUM 

0.0 

0.0 

WATER 

QUALITY 

ANALYSIS 

RE  SUL  . i 

3 

4 

5 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CORE  HOLE  ID  S-8  PAGE 
7  8  9 

0.0  0.0  o.o 
0.0  0.0  0.0 
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0.0  0.0  0.0 
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WATER 

QUALITY 

ANALYSIS 

RESULTS  — 

JOB#-7A1-AOF 

OWNER-R 10  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X- 

DATE  DkILL  CCMPL-1205 

75  DATE  CON V  TO  MONITOR- 

0  AwUIFER 

1  :  0.0 

SAMPLES 

1 

2 

3 

4 

5 

6 

DATE 

22975 

41575 

42975 

51475 

52975 

61175 

DEPTH 

0.0 

48.38 

47.41 

46.05 

44.41 

42.60 

TEMP 

48.2 

47.9 

50.0 

51.8 

56.3 

51.8 

LAB  ID 

LAB  NUM 

9025 

235 

236 

440 

441 

900 

METHOD 

3 

3 

3 

3 

3 

3 

AQUI F.LOC. 

A 

A 

A 

A 

A 

A 

WET 

ALUMINUM 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMCNI  A 

-0.100 

0.200 

0.400 

0.600 

0.300 

0.400 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BIC A  R8GNAT 

675. OCO 

650.000 

680.000 

660. OCO 

630.000 

570.000 

CADM  IUM 

-0.010 

0.010 

-0.010 

0.020 

0.030 

0.070 

CALCIUM 

77.000 

190.000 

140. GOO 

170.000 

210.000 

150.000 

CARBONATE 

-0.100 

-0.100 

-0.100 

1 8.000 

6.000 

24.000 

C  HL  G  R IDE 

15.000 

19.000 

23.000 

27.000 

21.000 

27.000 

CHROMIUM 

-0.010 

-0.050 

-0.050 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

-0.100 

0.100 

-0. 100 

-0.100 

0.100 

FLUORIDE 

C.200 

0.300 

0.  200 

-0. 100 

0.200 

0.200 

HYDROXIDE 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

IRON 

-0.050 

6.300 

6.  300 

4.3U0 

5.000 

6.000 

LEAC 

0.040 

0.200 

0.  300 

C.  300 

0.400 

0.100 

MAGNESIUM 

115.000 

67.000 

90. COO 

35.000 

3.700 

84.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.U10 

NITRATE 

1.600 

0.300 

4.000 

12.000 

13.000 

19.000 

PHOSPHATE 

-0.100 

0 .100 

-0.100 

-0.100 

-0.  100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIOXI0 

40.000 

32 .000 

33.000 

34.000 

37.000 

36.000 

SODIUM 

255.000 

210.000 

240. COO 

300.000 

290.000 

260.000 

SULFATE 

57C.C00 

580.000 

580.000 

540. OCO 

540.000 

600.000 

SULFIDE 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

0.030 

0.200 

0.  100 

0.400 

0.500 

3.200 

GRCS  ALPHA 

0.0 

15.000 

15.000 

11.000 

17.000 

7.600 

GROSS  BETA 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

HARDNESS 

67  C .000 

750. CCO 

720.000 

57  C. 000 

540. 000 

720.000 

PH 

6.400 

6.400 

6.400 

6.800 

6.100 

6.200 

CONDUCTANC 

1880.000 

1930. OCO 

1875.000 

1860.000 

1940.000 

2070.000 

DIS  SOLIDS 

1^10.000 

1^20.000 

1420.000 

1460.000 

1420.000 

1490. 000 

MANGANESE 

C.  330 

1.000 

1.200 

1.700 

3.500 

2.800 

ALKALINITY 

555. OCO 

530  .000 

560.000 

555.000 

525.000 

490.000 

CYANIDE 

-0.010 

-0  .010 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

0.400 

3.700 

4.200 

27.000 

0.200 

0.070 

BARIUM 

-1.000 

-1.000 

-1.000 

-1.000 

-1 . 000 

-1.000 

SILVEP 

-0.010 

-0  .010 

-0.010 

-0.010 

-0.010 

0.070 

NICKEL 

0.020 

0.U40 

0.030 

0.  050 

0.080 

0.100 

LITHIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOC 

0.0 

63.000 

32.000 

32.000 

32.000 

34.000 

z 

z 

z 


;< 
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0.0  Y-  0.0  Z-  0.0 

0.0  FT  AQUIFER  2:  0.0  -  0.0  FT 
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63075 

71575 

80575 

40.47 

44.20 

45.05 

53.6 

56.8 

52.2 

2262 

1544 

2050 

3 

3 

3 

A 

A 

A 

0.0 

0.0 

0.0 

0.0 

0.  500 

0.300 

-0.010 

-0.010 

-0.010 

615.000 

650.000 

650.000 

0.020 

0.090 

-0.010 

160.000 

125.000 

135.000 

-0.100 

-0. 100 

-0.100 

12.000 

30.000 

14.000 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

-0. 100 

0.100 

0.200 

0.600 

0.0 

0.0 

0.0 

15.000 

8.800 

7.  700 

0.100 

0.700 

0.080 

81.000 

95.000 

105.000 

0.002 

-0.002 

-0.00  2 

17.000 

20.000 

21  .000 

-0. 100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-G  .010 

37.000 

41.000 

39.000 

27U.U00 

230.000 

290.000 

650.000 

550.000 

72U.000 

0.0 

0.0 

0.0 

1.300 

1.400 

0.200 

0.0 

14.000 

0.0 

0.0 

12.000 

0.0 

730.000 

700.000 

765.000 

7.000 

7.200 

7.200 

2220.000 

1764.000 

2252.000 

1540. COO 

1420.000 

1640 .000 

4.000 

4.500 

5. 600 

505.000 

535.000 

530.000 

0.010 

-0.010 

-0.010 

0.400 

0.  500 

1.900 

-1  .000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

0.040 

0.100 

0  .060 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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CORE  HOLE  ID  S-ll 

SAMPLES 

l  2 

3 

4 

5  6 

7 
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SPECTt-  CGRAPHIC 


ALUMI NUM 

0.200 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL IUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

0  •  0 

BORON 

0.  100 

0.0 

0.0 

0.0 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

CALC IUM 

99999. 000 

0.0 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

CESIUM 

0.001 

0.0 

0.0 

0.0 

0 . 0 

CHROMI UM 

0.000 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.  c 

0*0 

CGLUMBIUM 

0.0 

0.0 

0.0 

0.0 

0 . 0 

COPPER 

0.0 

0.0 

0.0 

0.0 

0 . 0 

DYSHrOSIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

c.o 

0.0 

0.0 

0.0 

0. 0 

HAFNIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

HOLM IUM 

0.0 

0.0 

0.  0 

0.  0 

0.0 

INDIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

IR IDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

I  RCN 

0.100 

0.0 

0.0 

0.0 

0.  0 

LANTHANUM 

c.o 

0.0 

0.0 

0.0 

0.0 

LEAD 

O.COl 

0.0 

0.0 

0.0 

0  •  0 

LITHIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999. uOO 

0  .0 

0.0 

0.0 

0.0 

MANGANESE 

0.100 

0.0 

0.0 

0.0 

0.  0 

MERCURY 

C.O 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

C.050 

0.0 

0.0 

0.  0 

0*0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0  •  0 

PLAT  I NUM 

c.o 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

0.100 

0.0 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.500 

0.700 

0.  200 

C.  100 

0.400 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.  0 

0.  c 

0.0 

RUTHENIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

■  S  1 1  ICON 

1C. 000 

0.0 

0.0 

0.0 

0.0 

S  I  uVER 

0.0 

0.0 

0.0 

0.0 

0.0 

SODIUM 

99949.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.400 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 
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SAMPLES  1 


STKCNT  IUM 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.010 

0.0 

TUNGST EN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

WATER 

QUALITY 

ANALYSIS 

3  ' 

4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RESULTS  — 

CORE  HOLE 

ID  S-ll 

6 

7 

8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 
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J05# -74 1 -AO F  OWNER-RIG  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X- 

COKE  HOLE 

0.0  Y- 

ID  S- 12 

0.0 

1 

O 

• 

DATE  DRILL 

CCMFL-120575  DATE  CCNV  TO  MONITOR- 

0  AQUIFER 

is  0.0 

0.0  FT 

AQUIFER 

2 :  0.0 

SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

DATE 

33175 

41575 

42975 

51475 

52975 

61175 

63075 

71575 

80575 

DEPTH 

0.0 

32.28 

32.25 

31.98 

34.50 

34.60 

32.04 

35.39 

35.41 

TEMP 

45.5 

46.9 

48.2 

51.1 

48.6 

55.8 

55.4 

56.3 

50.6 

LAB  ID 

LAB  NUM 

9026 

237 

238 

442 

443 

901 

2263 

1545 

2051 

METHOD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

AuUIF.LOC. 

A 

A 

A 

A 

A 

A 

A 

A 

A 

WET 

ALUMINUM 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMONIA 

0. 500 

0.200 

0.200 

C.  200 

0.200 

0.400 

0.0 

0.20  0 

-0.100 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BICAkBQNAT 

700.000 

710.000 

620.000 

550. COO 

620.000 

570.000 

680.000 

695.000 

750.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

0.010 

0.010 

0.010 

-0.010 

0.030 

-0.010 

CALC  IUM 

23.000 

110.000 

87.000 

81.000 

110.000 

100.000 

125.000 

100.000 

98.000 

CAkBONAT  E 

-0. 100 

-0.100 

-0. 100 

54.000 

30.000 

36.000 

-0.100 

-0.100 

-0.100 

CHLORIDE 

22.000 

16.000 

71.000 

21.000 

21.000 

34.000 

20.000 

25.000 

18.000 

CHROMIUM 

-0.010 

-0.050 

-0.050 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

-0.100 

-0.100 

-0.100 

-0.010 

0.  100 

0.100 

-0.100 

-0.100 

FLUORIDE 

0.300 

0.^00 

0.300 

0.400 

0.400 

0.300 

0.300 

0.400 

0.400 

HYDROXIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I  RCN 

-0.050 

8  .000 

8.000 

22.0C0 

8.800 

7.800 

16.000 

2. 600 

5.300 

LEAD 

0.040 

0.100 

0.050 

0.70  0 

0.400 

0.300 

0.600 

0.  700 

0.020 

MAGNES  IUM 

120.000 

56.000 

98.000 

95.000 

874.000 

95.000 

92.000 

110.000 

120.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

-0.002 

-0.002 

NITRATE 

2.500 

2.900 

2.300 

4.200 

2.500 

3.000 

3.300 

2.700 

3.600 

PHOSPHATE 

-0.100 

-0.100 

-0. ICO 

-0. 100 

-0. 100 

-0.100 

-0.100 

0.200 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  OICXID 

37.000 

35  .000 

32.000 

33.000 

34. 000 

33.000 

40.000 

38.000 

34.000 

SODIUM 

26  5.000 

230.000 

230.000 

210.000 

210.000 

230.000 

220.000 

165.000 

240.000 

SULFATE 

450.000 

430.000 

450. COO 

420. OOC 

410.000 

500.000 

500.000 

390.000 

580.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

0.040 

0.200 

0.030 

0.300 

0.0 

0.500 

0.700 

1.600 

0.100 

GKOS  ALPHA 

0.0 

14.000 

11. COO 

7.  800 

9.000 

7.600 

0.0 

13.000 

0.0 

GROSS  BETA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.000 

0.0 

HARDNESS 

55C.C00 

670.000 

620.000 

590.000 

620.000 

640.000 

685.000 

690.000 

730.000 

PH 

6 . 400 

6 . 6  0  0 

6.800 

6.  800 

6.  200 

6.400 

6.800 

6.900 

6.800 

CONDUCTANC 

151 1.000 

1700.000 

1 550.000 

1650.000 

1650.000 

1710.000 

2090.000 

1778.000 

1525.000 

DIS  SOLIDS 

1270.000 

1260  .000 

1210.000 

1190. COO 

1200.000 

1320.000 

1350.000 

1170.000 

1460.000 

MANGANESE 

0.090 

6  .400 

0.100 

2.900 

0.  500 

2.100 

3.500 

7. 500 

2.600 

ALKALINITY 

570.000 

580. COO 

510.000 

494.000 

535.000 

499.000 

555. UOO 

570.000 

615.000 

CYANIDE 

-0.010 

0.010 

-0. 010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

0.^00 

1.200 

4.  700 

0.060 

10.000 

0.030 

4.000 

0.090 

2.100 

BAR IUM 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

SILVEK 

-0.030 

-0.010 

-0.010 

-0.010 

-0.010 

0.010 

0.010 

-0.010 

-0.010 

NICKEL 

C.0^-0 

0.070 

0.010 

0. 100 

0.040 

0.100 

0.080 

0.100 

0.010 

LIThlUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOC 

0.0 

64.000 

54.000 

18.000 

60. 000 

10.000 

0.0 

0.0 

0.0 
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water 
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RESULTS  — 

SAMPLES 

1 

2 

3 

4 

5 

6 

SPECTROGRAPHIC 

ALUMINUM 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSEN  IC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

c.o 

0.0 

0.  0 

0.0 

0.0 

0.0 

BORON 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

CALCIUM 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CESIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

CHROMIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

7 

COBQLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

! 

COPPER 

C.010 

0.0 

0.0 

0.0 

0.0 

0.0 

> 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

| 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

* 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

HAFNIUM 

c.o 

0  .0 

0.0 

0.0 

0.0 

0.0 

? 

HOLMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

**  “ 

INDIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.050 

0.0 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

LITHIUM 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

«l 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

59595.000 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.010 

0.0 

0.0 

0.  0 

0.0 

0.0 

1 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Rl 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

| 

5 

PALLADIUM 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

* 

- 

PRASE uDY MI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.100 

0.300 

0.400 

0.200 

0.100 

0.400 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

•i 

RHODIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

i 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

RUTHEN  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

>i 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

c  I 

SILICC  N 

10.000 

0.0 

0.0 

0.0 

0.0 

0.0 

1  s 

SILVER 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

tn 

in 

,  ? 

SODIUM 

99955.000 

0.0 

0.0 

0.0 

0.0 

0.0 

/  2 
•>  i 

COKE  HOLE  ID  S-l 2 

7  8  9 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 
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SAMPLES 

1 

STRONTIUM 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THOR IUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.001 

0.0 

TUNGSTEN 

c.o 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0  .0 

YTTERBIUM 

0.0 

0.0 

YTTkIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

WATER 

QUALITY 

ANALYSIS 

3 

4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

o 

o 


RESULTS  —  CURE  HOLE  ID  S-12 
6  7  8 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PAGE 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0  .0 
0.0 
0.0 
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WATER  QUALITY  ANALYSIS  RESULTS  — 


SAMPLES 

OATE 

DEPTH 

TEMP 

LAB  ID 

LAB  NUM 

METHOD 

AQUI F. LOC  . 

WET 

ALUMINUM 

AMMONIA 

ARSENIC 

BICAR  BCNAT 

CADMIUM 

CALCIUM 

CARBONATE 

CHLOkI DE 

CHROMIUM 

COPPER 

FLUORIDE 

HYDROXIDE 

IRON 

LEAD 

MAGNESIUM 
MERCURY 
NITRATE 
PHOSPHATE 
POTASSIUM 
SELENIUM 
SIL  DIOXID 
SODIUM 
SULFATE 
SULFIDE 
ZINC 

GRCS  ALPHA 
GROSS  BETA 
HARDNESS 
PH 

CONDUCTANC 
DIS  SOLIDS 
MANGANESE 
ALKALINITY 
CYANIDE 
BORON 
BARIUM 
SILVER 
NICKEL 
L ITh IUM 
TOC 


OWNER 

-RIO  BLANCO  OIL  SHALE 

IF L-  62175 

DATE  CCN V  TO  MONITOR- 

1 

2 

3 

63075 

71575 

80575 

52.00 

55.69 

56.39 

53.8 

55.4 

53.6 

2264 

1546 

2  052 

3 

3 

3 

A 

A 

A 

0.0 

0  .0 

0.0 

0.0 

0.300 

0.300 

-0.010 

-0.010 

-0.010 

600.000 

530.000 

610.000 

0.030 

-0.010 

-0.010 

88.000 

98.000 

140.000 

-C. 100 

-0.100 

-0.100 

16.000 

23  .000 

8.  200 

-0.010 

-0.010 

-0.010 

0.  100 

-0.100 

-0.100 

0.100 

0.300 

0.6C0 

0.0 

0  .0 

0.0 

16.000 

15.000 

8.700 

C.700 

0.100 

0.060 

11 5. COO 

120.000 

71.000 

-0.002 

-0.002 

-0.002 

6.800 

5  .000 

7.000 

-C. 100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

40.000 

43.000 

38.000 

235.000 

165.000 

310.000 

615.000 

550.000 

780.000 

c.o 

0.0 

0.0 

1.  100 

5.700 

0.  300 

0.0 

5  .000 

0.0 

0.0 

8  .000 

0.0 

700.000 

730.000 

665.000 

6.800 

6  .900 

6 . 800 

2000.000 

1760.000 

1615.000 

1420.000 

1280.000 

1670.000 

12.000 

14.000 

0.090 

490.000 

435.000 

500. COO 

-0.010 

-0.010 

-0.010 

-0.010 

0.100 

0.500 

-l.OUO 

-1.000 

-1.000 

0.030 

-0.010 

-0.010 

0.200 

0  •  060 

0.030 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 
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SAMPLES 

1 

2 

SPECTFOGRAPHIC 

ALUMINUM 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

BARIUM 

0.0 

0.0 

BERYL IUM 

0.0 

o.o 

BISMUTH 

0.0 

0.0 

B0FCN 

0.0 

0  .0 

CADMIUM 

0.0 

0.0 

CALC IUM 

0.0 

0.0 

CERIUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

COBOL  T 

0.0 

0.0 

COL  UMB I UM 

c.o 

0.0 

COPPER 

0.0 

0.0 

DYSPROSIUM 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

GALL IUM 

0.0 

0.0 

GERMANIUM 

0.0 

0  .0 

GOLD 

c.o 

0.0 

HAFNIUM 

0.0 

0.0 

HOLMIUM 

0.0 

0.0 

~ 

INDIUM 

c.o 

0.0 

IRIDIUM 

0.0 

0.0 

IRON 

0.0 

0.0 

lanthanum 

0.0 

0.0 

LEAD 

c.o 

0.0 

LITHIUM 

0.0 

0.0 

LUTET IUM 

0.0 

0.0 

MAGNES  IUM 

0.0 

0.0 

MANGANESE 

0.0 

0.0 

MERCURY 

0.0 

0.0 

‘MOLYBDENUM 

0.0 

0.0 

NEODYMIUM 

0.0 

0.0 

NICKEL 

0.0 

0.0 

OSMIUM 

0.0 

0  .0 

PALLADIUM 

0.0 

0.0 

PLAT INUM 

0.0 

0.0 

POTASSIUM 

0.0 

0  .0 

PRASECDYM I 

0.0 

0.0 

RADIUM 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

O 

o 

SILICON 

0.0 

0.0 

o 

SILVER 

0.0 

0  .0 

N 

SOD! UM 

c.o 

0.0 

,  I 

#  z 

Ill  . twiffa 
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0*0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0  I 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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SAMPLES 

1 

2 

STRONT  IUM 

0.0 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

THULIUM 

0.0 

0.0 

0.0 

TIN 

0.0 

0  .0 

0.0 

TITANIUM 

0.0 

0.0 

0.0 

TUNGSTEN 

c.o 

0.0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

0.0 

ZINC 

0.0 

0.0 

0.0 

ZIRCON  IUM 

0.0 

0  .0 

0.0 
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J0B#-741-40  OWNEK-R 10  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X- 

DATE  DRILL  CCMPL-  61975  DATE  CCNV  TO  MONITOR-  62075  AQUIFER  1:  0 


SAMPLES 

1 

2 

3 

DATE 

63075 

71575 

8057  5 

DEPTH 

65.49 

67.36 

68.00 

TEMP 

52.3 

53.6 

50.9 

LAB  ID 

LAB  NUM 

2265 

1547 

2053 

METHOD 

3 

3 

3 

AQUI F.LOC. 

A 

A 

A 

WET 

ALUMINUM 

0.0 

0.0 

0.0 

AMMONIA 

0.0 

0.300 

-0. 100 

ARSENIC 

-0.010 

-0.010 

-0.010 

BICARBCNAT 

66  C . 000 

695.000 

690. COO 

CADMIUM 

-0.010 

-0.010 

-0.010 

CALCIUM 

66.000 

77.000 

68.000 

CARBONATE 

-0.  100 

-0.100 

-0.100 

> 

CFLORICE 

18.000 

21.000 

12.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

COPPER 

-C. 100 

-0.100 

0.100 

i 

FLUORIDE 

0.200 

0.400 

0.  800 

HYDROXIDE 

0.0 

0.0 

0.0 

IRON 

16.000 

8.300 

4.  900 

9 

LEAD 

0.070 

0.200 

0.  100 

MAGNESIUM 

135.000 

125.000 

140.000 

MERCURY 

-0.002 

-0.002 

-0.002 

NITRATE 

1.600 

3.500 

2.000 

• 

PHOSPHATE 

0. 100 

-0.100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

32.000 

32  .COO 

28.000 

SODIUM 

165.000 

250. OCO 

175. OCO 

D 

SULFATE 

500.000 

550.000 

495.000 

SULFIDE 

0.0 

0.0 

0.0 

ZINC 

0.600 

0.400 

0.200 

& 

GRCS  ALPHA 

0.0 

14. COO 

0.0 

GROSS  BETA 

C.O 

0.0 

0.0 

H AR  ON  ESS 

720.000 

710.000 

735.000 

& 

PH 

6.800 

7.200 

6.800 

CONDUCTANC 

2230.000 

1914.000 

1740.000 

DIS  SCLICS 

1230.000 

1410. C  00 

1260.000 

D 

MANGANESE 

1.300 

0.600 

0.100 

ALKALINITY 

540.000 

570.000 

565.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

30RCN 

2.600 

0.300 

0.400 

BARIUM 

-1.000 

-1.000 

-1.000 

SILVER 

0.010 

-0  .010 

-0.010 

D 

NICKEL 

C.  030 

0.050 

0.020 

LITHIUM 

0.0 

0.0 

0.0 

o 

—  o 

TOC 

0.0 

0  .0 

0.0 

3  s 

z 
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0.0  Y- 
0.0  FT 


.A 


0.0  z- 

AQUIFER  2: 


0.0 

0.0  -  0.0  FT 
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SAMPLES 

SPECTROGRAPHIC 


WATER  WUALITY  ANALYSIS  RE 
3 


© 

ALUMINUM 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

o 

ARSENIC 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

BERYL IUM 

C.  0 

0.0 

0.0 

o 

BISMUTH 

0.0 

0.0 

0.0 

B0RCN 

0.0 

0.0 

0.0 

CACM IUM 

0.0 

0.0 

0.0 

CALCIUM 

0.0 

0.0 

0.0 

o 

CERIUM 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.0 

CHkCMIUM 

0.0 

0.0 

0.0 

© 

COBOLT 

0.0 

0.0 

0.0 

COLUMB IUM 

0.0 

0.0 

0.0 

© 

COPPER 

0.0 

0.0 

0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 

ERBIUM 

c.o 

0.0 

0.0 

EUROPIUM 

0.0 

0  .0 

0.0 

GADOLINIUM 

0.  0 

0.0 

0.0 

GALL  IUM 

0.0 

0.0 

0.0 

© 

GERMANIUM 

0.0 

0  .0 

0.0 

GOLD 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0  - 

HOLMI UM 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

Ik  ID IUM 

0.0 

0.0 

0.0 

Q 

IRON 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

LEAD  . 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.0 

W 

LUTETIUM 

0.0 

0.0 

0.0 

MAGNESIUM 

0.0 

0-0 

0.0 

MANGANESE 

0.0 

0.0 

0.0 

Q 

MERCURY 

0.0 

0.0 

0.0 

M0LY3DENUM 

0.0 

0.0 

0.0 

m 

NEODYMIUM 

c.o 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

OSMI UM . 

0.0 

0  .0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

© 

PLATINUM 

0.0 

0.0 

0.0 

POTASSIUM 

0.0 

0.0 

0.0 

a 

PRASEODYMI 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

© 

RHODIUM 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

RUTHENIUM 

c.o 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

O’ 

SCANDIUM 

c.o 

0  .0 

0.0 

SELENIUM 

c.o 

0.0 

0.0 

oooo- 

a 

SILICON 

c.o 

0.0 

0.0 

SILVER 

0.0 

0  .0 

0.0 

m 

N 

SODIUM 

c.o 

0.0 

0.0 

CORE  HOLE  ID  S-22 


PA®  98 


RBOSP  PROGRESS  REPORT 


o 


09/26/75 

SAMPLES 

1 

STRONTIUM 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

TER6 IUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THOR  I UM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0  .0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0  .0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

c.o 

0.0 

WATER  QUALITY  ANALYSIS  RESULTS 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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J0B*-741-40  OWNER-RIO  BLANCO  OIL  SHALE  PROJECT 

DATE  DRILL  CCMPL-  62075  DATE  CCNV  TO  MONITOR-  62075 


LOCATIONS: 
AQUIFER  l: 


X-  0.0  Y- 

0.0  -  0.0  FT 


0.0  Z- 
AQUIFER  2 


0.0 
0.0  - 


0.0  FT 


SAMPLES 

1 

2 

3 

DATE 

63075 

71575 

80575 

DEPTH 

26.50 

30.44 

30.7  5 

TEMP 

50.9 

55.0 

50.9 

LAB  ID 

LAb  NUM 

2267 

1548 

2054 

METHOD 

3 

3 

3 

AQUI F.LOC . 

A 

A 

A 

WET 

ALUMINUM 

0.0 

0.0 

0.0 

AMMONIA 

0.0 

0.300 

-0. 100 

ARSENIC 

-0.010 

-0.010 

-0.010 

BICARBONAT 

6C0.000 

525.000 

590.000 

C ACM  IUM 

-0.010 

0.010 

-0.010 

CALCIUM 

96. COO 

84.000 

84.000 

CARBONATE 

-0.100 

-0.  100 

-0.100 

ChLCtvIDE 

11.000 

22.000 

12.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

COPPER 

-0.  100 

-0.100 

0.300 

FLUORIDE 

0.  100 

0.400 

0.400 

HYDROXIDE 

o.c 

0.0 

0.0 

IRON 

C.  500 

17.700 

0.600 

LEAC 

0.040 

0-040 

0.300 

MAGNESIUM 

120.000 

105.000 

130.000 

MERCURY 

-0.002 

-0.002 

-0.002 

NITRATE 

-0.100 

1  .600 

4.500 

PHOSPHATE 

-0.100 

-0.100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

SIL  DICXID 

32.000 

44.000 

34. COO 

SODIUM 

1 60. 000 

220.000 

150.000 

SULFATE 

510.000 

550.000 

510. COO 

SULFIDE 

C.O 

0.0 

0.0 

ZINC 

0.400 

2.600 

0.  100 

GRCS  ALPHA 

0.0 

16  .(  00 

0.0 

GROSS  BETA 

0.0 

0.0 

0.0 

HARDNESS 

73  C. 000 

650  .000 

750.000 

PH 

7.000 

7.000 

6.800 

CCNCUCT  ANC 

2275.000 

1920.000 

1680.000 

DIS  SC LICS 

1220.000 

1300.000 

1210.000 

MANGANESE 

C.2uO 

13.000 

0.300 

ALKAL INITY 

490.000 

430.000 

485.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

BORON 

C.900 

0.100 

0.600 

BARIUM 

-1.000 

-1.000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

NICKEL 

0.010 

0.030 

0.020 

L  ITH  IUM 

O.U 

0.0 

0.  0 

TOC 

0.0 

0.0 

0.0 
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SAMPLES 


2  3 


SPECTpCGRAPHIC 


ALUMINUM 

0.0 

0.0 

0.0 

ANT IMCNY 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

BERYL IUM 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

BORON 

0.0 

0.0 

0.0 

C  ACM  IUM 

0.0 

0.0 

0.0 

CALCIUM 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.  0 

CHROMIUM 

0.0 

0  .0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

CGLUMB IUM 

0.0 

0.0 

0.0 

COPPER 

0.0 

0.0 

0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0  .0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0  .0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

GCLD 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

HOLMI UM 

0.  0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0  .0 

0.0 

IRON 

c.o 

0.0 

0.0 

LANTHANUM 

0.0 

0  .0 

0.0 

LE  AO 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

MAGNESIUM 

0.0 

0.0 

0.0 

MANGANESE 

c.o 

0.0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.0 

0.0 

0.0 

NEODYMIUM 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

PALL  AD1UM 

0.0 

0.0 

0.0 

PLAT  I NUM 

0.0 

0.0 

0.0 

POTASSIUM 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0  .0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

SAMAhlUM 

0.0 

0.0 

0.  0 

SCANDI UM 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

SILICON 

0.0 

0.0 

0.0 

SILVER 

0.0 

0.0 

0.0 

SODIUM 

0.0 

0.0 

0.0 
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SAMPLES 

1 

2 

STRONTIUM 

0.0 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

THUL IUM 

0.0 

0.0 

0.0 

TIN 

0.0 

0.0 

0.0 

T ITANIUM 

c.o 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

VANADIUM 

c.o 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

0.0 

ZINC 

0.0 

0.0 

0.0 

ZIRCONIUM 

0.0 

0  .0 

0.0 
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JOB# -74 1 ~40  OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS: 

DATE  DRILL  COMPL-  61875  DATE  CONV  TO  MCNITOP-  61875  AQUIFER  1: 


SAMPLES 

1 

2 

3 

DATE 

63075 

71575 

80575 

DEPTH 

5.20 

7.99 

8.12 

TEMP 

52.5 

51.8 

50.0 

LAB  ID 

LAB  NUM 

2268 

1549 

2055 

METHOD 

*3 

3 

3 

AQUI F.LOC. 

A 

A 

A 

WET 

ALUMINUM 

0.0 

0.0 

0.0 

AMMONIA 

0.0 

0.400 

-0.100 

ARSENIC 

-0.010 

-0.010 

-0.010 

BICARBCNAT 

580.000 

590. COO 

635.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

CALC IUM 

3 1.000 

75.000 

84.000 

C Ah  BOM  ATE 

-0.100 

-0.100 

-0. 100 

CHLORIDE 

9.500 

25.000 

11.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

COPPER 

-0. 100 

-0.100 

-0.100 

FLUORIDE 

0.200 

0.300 

0.400 

HYDROX  IDE 

0.  0 

0.0 

0.0 

IRON 

2.800 

13.300 

1.900 

LEAD 

C.G^O 

0.800 

0.300 

MAGNES  IUM 

145.000 

81.000 

110.000 

MERCURY 

-0.002 

-0.002 

-0.002 

NITRATE 

5.200 

4.600 

5.100 

PHOSPHATE 

-0.100 

-0.100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

SELENIUM 

-C.010 

-0.010 

-0.010 

SIL  DIOXIC 

28.000 

30.000 

29.000 

SODI UM 

175.000 

250.000 

185.000 

SULFATE 

510.000 

5  CO. 000 

485. COO 

SULFIDE 

0.0 

0.0 

0.0 

ZINC 

0.100 

1 .500 

0.100 

GROS  ALPHA 

0.0 

4.700 

0.0 

GROSS  BETA 

0.0 

4.000 

0.0 

HARDNESS 

665.000 

520.000 

655.000 

PH 

7.000 

7. GUO 

7.000 

CONDUCT ANC 

1910.000 

1688.000 

1490.000 

DIS  SOLIDS 

1190.000 

1260.000 

1220.000 

MANGANESE 

0.100 

1 . 100 

0.  100 

ALKALINITY 

475.000 

480.000 

520.000 

CYANIDE 

-0.010 

-0.U10 

-0.010 

BORON 

0.600 

-0.010 

0.600 

BARIUM 

-1.000 

-1  .000 

-l.COO 

SILVER 

-0.010 

-0.010 

-0.010 

NICKEL 

0.010 

0.060 

0.010 

LITHIUM 

0.0 

0.0 

0.0 

TOC 

0.0 

0.0 

0.0 

Z 

Z 
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0.0  Y- 
0.0  FT 


0.0  Z-  0.0 

AQUIFER  2:  0.0  -  0.0  FT 
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CORE  HOLE  ID  S~24 


SAMPLES 


2  3 


PAGE 


SPECT  RCGRAPHI C 


ALUMINUM 

G.O 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

BARIUM, 

0.0 

0.0 

0.0 

BERYLIUM 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

BORON 

0.  0 

0.0 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

CALCIUM 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

0.0 

CQBCLT 

0.0 

0.0 

0.  0 

CCLUNBIUM 

0.0 

0  .0 

0.0 

COPPER 

0.0 

0.0 

0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

GOLD 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

HOLM IUM 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

IRON 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0  .0 

0.0 

LEAD 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0  .0 

0.0 

MAGNESIUM 

C.  0 

0.0 

0.0 

MANGANESE 

0.0 

0.0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.0 

0.0 

0.0 

NEODYM  IUM 

c.o 

0.0 

0.0 

NICKEL 

0.0 

0  .0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

POTASSIUM 

0.0 

0.0 

0.0 

PRASEOCYM  I 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

RHEN  IUM 

c.o 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

SELENIUM 

c.o 

0.0 

0.0 

SILICON 

0.0 

0  .0 

0.0 

SILVER 

0.0 

0.0 

0.0 

SODIUM 

0.0 

0.0 

0.0 

1 
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WATER  QUALITY 


ANALYSIS  RESULTS 


SAMPLES 

STRONTIUM 

0.0 

TANTALUM 

c.o 

TERBIUM 

0.0 

THALLIUM 

c.o 

THORIUM 

0.0 

THULIUM 

c.o 

TIN 

c.o 

TITANIUM 

0.0 

TUNGSTEN 

0.0 

URANIUM 

c.o 

VANADIUM 

c.o 

YTTERBIUM 

0.0 

YTTRIUM  ' 

0.0 

ZINC 

0.0 

ZIRCONIUM 

c.o 

2  3 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CORE  HOLE  ID  S-24 
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J06#-74l-40  0WNER-T0SC0 

DATE  DkILL  CCMP  L- 1023  73  DATE  CGNV  TO  MC N  I  TOR-1 1 1 974 


SAMPLE S 

1 

2 

3 

4 

DATE 

32975 

42875 

42975 

51775 

DEPTH 

72.08 

25.60 

157.50 

26.90 

TEMP 

48.2 

46.4 

56.3 

48.9 

LAB  ID 

LAB  NUM 

8678 

172 

171 

433 

METHOD 

3  A 

3 

3  A 

3 

AQUI F.LOC. 

L 

U 

L 

U 

WET 

ALUMINUM 

1.600 

0.0 

0.0 

0.0 

AMMONIA 

0.  800 

-0.100 

-0.100 

0.800 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

BICARBCNAT 

440.000 

110.000 

350.000 

98.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

CALC  IUM 

9.800 

17.000 

16.000 

8.000 

CARBONATE 

84.000 

-0.100 

40.000 

6.000 

CHLORIDE 

5.600 

36.000 

36.000 

34.000 

CHROM  IUM 

-0.010 

-0.050 

-0.050 

-C.010 

COPPER 

0.  200 

0.190 

0.100 

0.  100 

FLUOR  IDE 

C.  140 

0.600 

0.600 

0.700 

HYDRCX  IDE 

0.0 

0  .0 

0.0 

0.0 

IRON 

9.900 

8.700 

2.200 

4. 800 

LEAD 

0.090 

3  .400 

0.800 

1.000 

MAGNES IUM 

20.000 

12.000 

54.000 

3.900 

MERCURY 

-C.010 

-0.010 

-0.010 

-0.010 

NITkATE 

0.100 

-0.100 

-0. 100 

-0.  100 

PHOSPHATE 

-0.100 

-0.100 

-0 .100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

-0.100 

1.900 

4.700 

0.500 

SODIUM 

245.000 

140.000 

210.000 

170.000 

SULFATE 

96.000 

270.000 

300.000 

275.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

ZINC 

C.600 

1.600 

0.600 

0.400 

GRCS  ALPHA 

0.0 

0.500 

1.400 

2.400 

GROSS  BETA 

0.0 

5.000 

0.0 

0.0 

HARDNESS 

110. (00 

90.000 

260.000 

36. OOO 

PH 

7.800 

6.000 

6.400 

6.800 

CONDUCTANC 

1050.000 

810.000 

1 130.000 

810.000 

DIS  SOLICS 

690.000 

540.000 

830. COO 

550. COO 

MANGANESE 

0.200 

0.560 

0.060 

0.200 

ALKALINITY 

429.000 

90.000 

323.000 

85.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

0.600 

-0.100 

3.300 

-0.010 

BARIUM 

-]  .000 

-1  .0  00 

-0. 100 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

-0.010 

NICKEL 

0.020 

0.040 

0.030 

0.030 

LITHIUM 

0.0 

0.0 

0.0 

0.0 

TOC 

0.0 

21  .000 

16.000 

17.000 

Z 

z 


ANALYSIS  RESULTS  —  CORE  HOLE 

ID  TO-1 

LOCAT IONS: 

X-  158653.14  Y- 

223381.59 

AwUIFEK  1 : 

220.00-  440. OOFT  AQUIFER 

5 

6  7 

8 

51775 

61075  61075 

71475 

123.00 

26.10  127.00 

125.37 

52.7 

46.4  51.8 

59.9 

432 

893  892 

1355 

3  A 

3  3  A 

3 

L 

U  L 

L 

0.0 

0.0 

0.0 

0.0 

0.500 

0.800 

0.300 

0.600 

-0.010 

-0.010 

-0.010 

-0.010 

420.000 

150.000 

400.000 

1170.000 

-0.010 

-0.010 

-0.010 

-0.010 

5.000 

6.600 

13.000 

15.000 

100.000 

18.000 

180.000 

-0. 100 

14.000 

41.000 

20.000 

23.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0. 100 

-0.100 

-0.100 

-0.100 

6.000 

0.800 

10.000 

18.000 

0.0 

0.0 

0.0 

0.0 

3.400 

7.000 

4.000 

0.900 

0.200 

0.800 

0.100 

0.090 

14.CC0 

20.000 

12.000 

21.000 

-0.010 

-0.010 

-0.010 

-0.002 

0.200 

0.400 

0.500 

0.400 

-0.100 

-0.100 

-0.100 

-0. 100 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

1.700  0. 400  1.500  17.000 

260.000  160.000  290.000  500.000 

70.000  230.000  60.000  155.000 


0.0 

0.0 

0.0 

0.0 

3.200 

0.500 

0.800 

0.800 

4.000 

1.100 

1.700 

6.400 

260.000 

0.0 

124.000 

0.0 

72.000 

100.000 

80.000 

125.000 

7.000 

7.000 

7.400 

7.  300 

1 160.000 

890.000 

1390.000 

1891.000 

680.000 

560.000 

790.000 

1320.000 

0.080 

0.200 

0.090 

-0.050 

430.000 

135.000 

480.000 

960.000 

-0.010 

-0.010 

-0.010 

-0.010 

7.000 

0.010 

0.U70 

1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

0.010 

0.020 

0.020 

0.020 

0.0 

0.0 

0.0 

0.0 

12.000 

10.000 

6.000 

0.0 

6741.00 

2:  820. 00-1100. OOFT 


9 

71475 
23.57 
56.  3 

1356 

3 

U 


0.0 

0.300 

-0.010 

255.000 

-0.010 

9.000 

42.000 

16.000 

-0.010 

-0.100 

1.000 

0.0 

3.900 

0.300 

29.000 

-0.002 

1.100 

-0.100 

0.0 

-0.010 
13.000 
470.000 
220.000 
0.0 
0.300 
2.400 
1 1.000 
140  .000 
7.200 
889.000 
900 .000 
0.200 
244.000 
-0.010 
0.800 
-1.000 
-0.010 
0.020 
0.0 
0.0 
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UPPER  AND  LOWER  AQUIFER  MONITORING 
SECTION  1.2.7 


Water  Level  Data 

Wet  Chemical  and  Spect rog raph i c  Analyses,  Upper 


% 


EXPLANATION  --  WATER  QUALITY  COMPUTER  OUTPUT  SHEETS 


Core  Hole  Description  Data 
Job  #  7^1 -40- 

Assigned  project  number  for  Rio  Blanco  Oil  Shale  Project 
by  Wright  Water  Engineers,  Inc. 

Locat i on 

X  =  Coordinates  east  in  feet,  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Y  =  Coordinates,  north  in  feet*  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Z  =  Elevation  in  feet  above  sea  of  the  core  hole  at  ground  surface 

Date  Drill  Compl . - 

The  date  when  drilling  was  completed  on  the  Core  Hole. 

Conv.  to  Mon i tor - 

Date  the  Core  Hole  was  converted  to  a  Monitor  Hole. 

Aqu i fer  1 : 

Depth  in  feet  to  the  top  and  bottom  of  the  upper  aquifer  from 
ground  surface. 

Aquifer  2: 

Depth  in  feet  to  the  top  and  bottom  of  the  lower  aquifer  from 
ground  surface. 

Sample  Description  Data 
Date- 

Date  water  sample  was  collected. 

Depth- 

Depth  for  Method  1:  Total  depth  sample  was  collected  during  drilling. 

Depth  for  Method  2:  See  aquifer  1  or  2. 

Depth  for  Method  3:  The  static  water  level  of  the  hole  when  sampled. 

Temp . - 

Field  temperature  of  sample  (°F) 

Lab  ID- 

Designation  number  assigned  by  the  analyzing  laboratory. 
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3. 


Method 

0.  Drilling  soap  sample 

1.  Drilling  program  sample 

2.  Pumping  test  program  sample 

3.  Monitoring  program  sample 

3A.  Monitoring  program  sample,  not  representative  of  aquifer  conditions 
Aquif.  Loc, 

U  Sample  from  upper  aquifer  during  drilling,  pumping  or  monitoring 

L  Sample  from  lower  aquifer  during  pumping  test  or  monitoring 

C  Sample  combination  of  upper  and  lower  aquifer  during  drilling 
A  Sample  from  alluvial  aquifer 
Wet  —  Wet  Chemical  Analysis 

Values  are  in  milligrams  per  liter,  except  for: 

Gross  Alpha —  picocuries  per  liter 
Gross  Beta  --  picocuries  per  liter 
pH  --  standard  pH  values 

Conductance--  micromhos  per  centimeter 

Negative  values  indicate  less  than  minimum  detectable  limit  indicated 
0.0  value  -  constituent  not  tested  for 

****  -  not  analyzed  for  using  wet  chemical  analysis 


k.  Spectrograph i c  -  spectrograph i c  analysis  of  67  elements 
All  values  are  in  milligrams  per  liter 
0.0  means  less  than  minimum  detectable  amount 
99999-000  means  major  amount 

*****  is  used  in  Water  Quality  Analysis  Summary  to  indicate  an  element 
has  not  been  analyzed  above  the  minimum  detectable  limit 
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WATER  QUALITY  ANALYSIS  RESULTS 


CORE  HOLE  ID  AM-2  A 


PAGE 


1 


JOB# -731-52  OWNER-AMOCO 

DATE  DRILL  CCMPL-  92673  DATE  CONV  TO  MCNI TOR-1  11474 


LOCATIONS:  X-  158182.71  Y-  214994.65  Z- 
AvUIFEK  l:  420.00-  980.00FT  AuUIFER  2: 


7245.00 

1510.00-1610, 


OOFT 


SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

DATE 

33175 

42775 

42775 

51475 

51475 

61175 

61175 

71375 

DEPTH 

615.97 

404.29 

632.27 

399.51 

630.97 

399.30 

636.80 

632.78 

TEMP 

58.  1 

53.6 

59.0 

55.6 

60.1 

57.6 

60.8 

65.3 

LAB  ID 

LAB  NUM 

8879 

181 

180 

429 

428 

897 

896 

1  352 

METHOD 

3  A 

3 

3  A 

3 

3  A 

3 

.  3  A 

3 

Ak»jU  I  F.LOC. 

L 

U 

L 

U 

L 

U 

L 

L 

WET 

ALUMINUM 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMONIA 

0.0 

0.300 

-0. 100 

0.400 

0.200 

0.500 

0.200 

0.800 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BICAkBONAT 

455.000 

645.000 

415.000 

415.  COO 

380.000 

410.000 

400.000 

2780.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

CALCIUM 

20.000 

83.000 

36.000 

28.000 

18.000 

36.000 

16.000 

4.100 

CARBONATE 

36.000 

-0.100 

60.000 

42.000 

57.000 

66. 000 

75.000 

-0.100 

CHLORIDE 

2.800 

8.200 

11.000 

7.000 

41.000 

14.000 

14.000 

75.000 

CHROMIUM 

-0.010 

-0.010 

-0. 010 

-0.010 

0.010 

-0.010 

-0.010 

-0.010 

CCPPER 

-0.010 

-0.100 

-0.100 

-0. 100 

-0. 100 

-0. 100 

-0.100 

-0.100 

FLUORIDE 

-0. 050 

0.600 

0.800 

1.100 

0.800 

1.100 

1.100 

16.000 

HYDROXIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I  PC N 

0.800 

4.100 

1.  500 

8.600 

1.600 

6.700 

1.400 

3.000 

LEAD 

0.050 

0.300 

0.  200 

0.400 

0.200 

0.400 

0.080 

2.  800 

MAGNES  IUM 

58.000 

38.000 

46.000 

51.  000 

53.000 

66.000 

66.000 

17.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

NITRATE 

-0.  100 

0.  600 

-0. 100 

0.100 

-0.100 

0.500 

0.500 

0.500 

PHOSPHATE 

-0.  100 

-0.100 

-0.100 

-0. 100 

-0. 100 

-0.  100 

-0. 100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  D I  OX  ID 

0.5C0 

21.000 

-0. 100 

20.000 

2.700 

15. COO 

1.600 

14.000 

SODIUM 

210.000 

285.000 

230.000 

240.000 

245.000 

200.000 

210.000 

1170.000 

SULFATE 

305.000 

410.000 

320.000 

345.000 

330.000 

290.000 

270.000 

185.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

0.010 

0.100 

0.  100 

0.500 

0.200 

0.300 

0.300 

0.900 

GKOS  ALPHA 

0.0 

4.800 

4.000 

4.000 

4.600 

1.100 

11.000 

8.500 

GROSS  BETA 

0.0 

0.0 

0.0 

0.0 

36.000 

0.0 

0.0 

48.000 

HARDNESS 

290.000 

365.000 

230.000 

280. COO 

265.000 

360.000 

310.000 

80.000 

PH 

7.300 

7.100 

7.  100 

7.000 

7.400 

7.000 

6.100 

7.600 

CONDUCTANC 

1260.000 

1550.000 

1370.000 

1350.000 

1340.000 

1420.000 

1370.000 

1995.000 

DIS  SOLIDS 

860. 000 

1160.000 

910.000 

950.000 

935.000 

890.000 

850.000 

2850.000 

MANGANESE 

-0.050 

0-080 

-0.050 

0.  100 

-0.050 

0.200 

-0.050 

0.080 

ALKALINITY 

405.000 

530.000 

3^4.900 

374.000 

357.000 

394.000 

391.000 

2270.000 

CYANIDE 

-0.010 

-0.010 

-0. 010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

0.200 

2  .200 

2.500 

0.  3C0 

0.600 

0.040 

0.080 

4.800 

BARIUM 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

-0. 010 

-0.010 

-0.010 

-0.010 

-0.010 

NICKEL 

0.020 

0.020 

0.010 

-0.010 

-0.010 

0.020 

0.020 

0.020 

LITHIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOC 

0.0 

8.000 

7.000 

7.000 

9. 000 

5. COO 

6.000 

0.0 
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WATER  QUALITY 

ANALYSIS 

RE  suns  — 

CORE  HOLE 

ID  AM-2A 

SAMPLES 

1 

2 

3 

A 

5 

6 

7 

8 

SPECTROGRAPHIC 

ALUMINUM 

0.010 

0.100 

0.100 

0. 100 

0.200 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BORON 

0. 100 

0.500 

0.500 

0.500 

0.500 

0.0 

0.0 

0 . 0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CALCIUM  99999.000 

99999.000 

99999.000 

99999.000 

99999.000 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o- 

0.0 

COLUMBIUM 

G  -  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.001 

0.010 

0.005 

0.001 

0.010 

0.0 

0.0 

0*0 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HOLMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

► 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 

THULIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

TIN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TITANIUM 

O.OLO 

0.001 

0.001 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

URANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

VANADIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0  .0 

0.0 

0.0 

ZIRCONIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0- 

0.0 

0.0 
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J0B#-7Al-40  OWNER-C AMERON 

DATE  DRILL  CCMPL-  62072  DATE  CONV  TO  MON  I  TOR-100874 


LOCATIONS: 
AQUIFER  is 


X-  151858.91  Y-  230034.80  Z- 
220.00-  3 10  .OOF  T  AwUlFER  2 


6997.26 

940. 00-1020. OOFT 


SARFLES 

1 

2 

DATE 

32^75 

42975 

DEPTH 

134.8 1 

132.02 

TEMP 

51.8 

52.0 

LAB  ID 

LAB  NUM 

ei53 

9780 

METHOD 

v  3 

3 

AQUI F.LPC. 

U 

U 

WET 

ALUMINUM 

C.370 

0.0 

AMMONIA 

1.000 

0.250 

ARSENIC 

-0.010 

-0.010 

BICARBONAT 

190.000 

120. COO 

CADM  IUM 

0.004 

-0.010 

CALCIUM 

48.000 

62.000 

CARBONATE 

-0. 100 

6.000 

CHLORIDE 

27.000 

21.000 

CHROMIUM 

-C.010 

-0.010 

COFFER 

0.010 

0.030 

FLUORIDE 

C.400 

0.200 

HYDROXIDE 

0.0 

0.0 

IRON 

0.410 

0.310 

LEAD 

0.003 

0.080 

MAGNESIUM 

27.000 

12.000 

MERCURY 

0.04  5 

-0.010 

N I TRATE 

0.200 

3  .000 

PHOSPHATE 

0.  100 

-0.100 

POTASSIUM 

o.o  • 

0.0 

SELENIUM 

-0.010 

-0.010 

SIL  D  I  OX  I D 

24.000 

30.000 

SODIUM 

190.000 

155.000 

SULFATE 

410.000 

360.000 

SULFIDE 

0.0 

0.0 

ZINC 

0.028 

0.070 

GROS  ALPHA 

6.100 

0.0 

GROSS  BETA 

13.000 

0.0 

HARDNESS 

230.000 

205.000 

PH 

6.000 

6.000 

CONDUCT  ANC 

1100.000 

1  120.000 

DIS  SCUDS 

820.000 

710.000 

MANGANESE 

0.150 

0.040 

ALKALINITY 

15  5.000 

104.900 

CYANIDE 

-0.010 

-0.010 

BORON 

-0.010 

0.200 

BARIUM 

-1.000 

-1.000 

SILVER 

0.001 

0.050 

NICKEL 

-0.001 

0.020 

L  ITH  IUM 

0.0 

0.0 

TOC 

c.o 

4.000 
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SAMPLES 

SPECTROGRAPHIC 


ALUMINUM 

0.100 

0.0 

ANTIMONY 

0.0 

0.0 

ARSENIC 

0.0 

0  .0 

BAR  I UM 

c.o 

0.0 

BERYL IUM 

0.0 

0.0 

BISMUTH 

0.0 

0  .0 

BQRGN 

C.  100 

0.0 

C  A  CM  IUM 

0.0 

0.0 

CALC  I UM 

99999.000 

0  .0 

CERIUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHRCMIUM 

0.0 

0  .0 

COBOLT 

0.0 

0.0 

CCLUMBIUM 

c.o 

0.0 

CCPPER 

0.001 

0.0 

DYSPROSIUM 

c.o 

0.0 

ERBIUM. 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

GERMANIUM 

c.o 

0.0 

GOLD 

c.o 

0.0 

HAFNIUM 

0.0 

0  .0 

HOLMIUM 

0.0 

0.0 

INDIUM 

0.0 

0.0 

IRIDIUM 

c.o 

0  .0 

IRON 

C.  100 

0.0 

LANTHANUM 

c.o 

0.0 

LEAD 

0.0 

0  .0 

L I TH I UM 

0.  100 

0.0 

LUTET IUM 

0.0 

0.0 

MAGNESIUM 

99999.000 

0.0 

MANGANESE 

C.010 

0.0 

MERCURY 

0.0 

0.0 

MOLYBDENUM 

0.0 

0  .0 

NEODYMIUM 

0.0 

0.0 

NICKEL 

c.o 

0.0 

OSMI UM 

c.o 

0.0 

palladium 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

POTASSIUM 

2.000 

0.0 

PRASEODYMI 

0.0 

0.0 

RADIUM 

0.0 

0.0 

RHENIUM 

0.0 

o.o 

RHCD IUM 

0.0 

0.0 

RUB  I C I UM 

c.o 

0.0 

RUTHENIUM 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

SCANDIUM 

0.0 

0  .0 

SELENIUM 

0.0 

u .  0 

SILICON 

10.000 

0  .0 

SILVER 

0.0 

0  .0 

SODIUM 

99999.000 

0.0 
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samples 

1 

2 

1 

STRONTIUM 

0.100 

0.0 

TANTALUM 

0.0 

0.0 

TEKB  IUM 

c.o 

0.0 

F 

THALLIUM 

0-0 

0  .0 

THOR IUM 

0.0 

0.0 

1 

THUL IUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.0 

0.0 

) 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

c.o 

0.0 

t 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

t 

Z  I RCCNIUM 

0-0 

0.0 

p 

p 

1 

p 


f 
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WATEK  QUALITY 


ANALYSIS  RESULTS 


CORE  HOLE  ID  CE  702 


JOB#-  OWNER-CAMERON 

DATE  DRILL  CCMPL-  82972  DATE  CONV  TO  MONITOR-112674 


LOCATIONS:  X-  163314.86  Y-  228928.97  l- 
AQUIFER  l:  350.00-  440.00FT  AQUIFER  2: 


6656.30 

1375.00-1540. OUFT 
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SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DATE 

DEPTH 

TEMP 

32175 

49.00 

63.0 

32175 

23.79 

61 .7 

42175 

51.10 

61.7 

42175 

39.07 

61.7 

51875 

51.28 

62.1 

51875 

36.71 

60.8 

61075 

*1.00 

59.4 

61075 

52.90 

60.  8 

71475 

38.13 

72.  5 

71475 
51.61 
68.  9 

LAB  ID 

LAB  NUM 

8306 

8307 

9782 

*2 

9781 

355 

% 

354 

3 

757 

3 

758 

3 

1221 

3 

1222 

3 

METHOD 

A«.UI  F.LOC 

WET 


U 


U 


U 


U 


ALUMINUM 

0.080 

-0.010 

AMMCNI A 

l  .*20 

0  .*20 

ARSENIC 

-C.010 

-0.0 LO 

BIC AkBONAT 

241 5.000 

2780.000 

CACM  IUM 

-0.010 

-0.010 

CALCIUM 

7.000 

3.700 

carbonate 

19C.000 

340  .UOO 

C  H  L  0  R IDE 

52.000 

*9. COO 

CHROMIUM 

-0.010 

-0.0 LO 

COPPER 

-C.010 

-0.010 

FLUORIDE 

2  5.000 

40.000 

HYCkGX  IDE 

0.0 

0.0 

IRCN 

-0.050 

-0.050 

LEAD 

0.020 

0.020 

MAGNES  IUM 

3.500 

3.600 

MERCURY 

-0.010 

-0.010 

NITRATE  . 

-0.010 

0.  740 

PHOSPHATE 

0.350 

0.500 

POTASSIUM 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

SIL  D I  OX  ID 

9.300 

4.400 

SODIUM 

1100.000 

1380.000 

SULFATE 

-4.000 

-4.000 

SULFIDE 

0.0 

0.0 

ZINC 

C.  150 

0.6*0 

GKOS  ALPHA 

6.500 

17.000 

GROSS  BETA 

0.0 

30.000 

HARDNESS 

32.000 

24.000 

PH 

8.000 

8 . 800 

CONDUCTANC 

408 C. 000 

4850.000 

DIS  SOL  I CS 

2  57C. 000 

3180.000 

MANGANESE 

-0.050 

-0  .050 

ALKALINITY 

213  5.000 

2850.000 

CYANIDE 

-0.010 

-0.010 

BORON 

3.100 

3.700 

BAF IUM 

-  1.000 

-1.000 

SILVER 

-0.010 

-0.010 

NICKEL 

0.010 

0.010 

L  ITH  IUM 

c.o 

0.0 

TOC 

0.0 

0  .0 

0.0 

0.0 

0.0 

1.800 

1.  500 

1 . 800 

-  0  .  0 1 0 

-0.010 

-0.010 

2590.000 

277C.C00 

2390.000 

-0.010 

-0.01 0 

-0.010 

7.400 

3.300 

4.900 

140.000 

300.000 

255.000 

65.000 

61.000 

59.000 

-0.010 

-0.010 

-0.010 

0.070 

0.040 

-0. 100 

26.000 

2H.000 

25.000 

0.0 

0.  0 

0.0 

1.800 

0.  720 

-0.050 

0.  300 

0.900 

0.100 

5.  200 

2.900 

9.700 

-0.010 

-0.010 

-0.010 

0.200 

0.100 

1.700 

-0. 100 

0.300 

-0. 100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

27.000 

11.000 

18.000 

1170.000 

1360.000 

1170.000 

72.000 

75.000 

50.000 

0.0 

0.0 

0.0 

1.000 

0.900 

0.600 

0.  0 

3.  500 

9.800 

0.0 

0.0 

0.0 

40.000 

20.000 

52.000 

7.400 

8.000 

7.  600 

4000.000 

480  0.000 

3920.000 

2780. 00 U 

3200.000 

2760.000 

0.020 

-0.050 

-0.050 

2235. COQ 

251 5.000 

2170.000 

-0. 010 

-0.010 

-0.010 

3.300 

0.560 

4.300 

-1.000 

-1.000 

-1 .000 

0.060 

-0.010 

-0.010 

0.040 

0.050 

0.030 

U.  0 

0.0 

0.0 

8.000 

14.000 

13.000 

0.0 

0.0 

0.0 

1.600 

1 .  100 

1.200 

-0.010 

-0.010 

-0.010 

1750.000 

2390.000 

2100.000 

-0.010 

0.010 

0.  010 

1  •  60u 

0 . 800 

4.900 

690.000 

710.000 

335.000 

67.000 

69.000 

55.000 

-0.010 

-O.UlO 

-0.010 

-0.  100 

-0.100 

-0.100 

30.000 

3*. 000 

26.000 

0.0 

0.0 

0.0 

1.800 

1.400 

3.100 

0.600 

0.200 

0.100 

6.800 

5.400 

7.700 

-0.010 

-0.010 

-0.010 

0.200 

0.300 

0.700 

0.300 

0.400 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

10.000 

11.000 

19.000 

1250.000 

1560.000 

1080.000 

60.000 

30.000 

30.000 

0.0 

0 . 0 

0.0 

1.100 

68.000 

0.700 

14.000 

12.000 

10.000 

0.0 

0.0 

0.0 

32.000 

24.000 

44.000 

8.000 

8.600 

7.400 

4800.000 

5180.1 00 

4200.000 

2980.000 

3640.000 

2590.000 

-0.050 

-G.050 

-0.050 

1995.000 

2540.000 

1975.000 

-0.010 

-0.010 

-0.010 

3.000 

3.400 

3.  200 

-1.000 

-  1.000 

-I  .000 

-0.010 

-0.010 

-0.100 

0.020 

0 . 0  fa  0 

0.0*0 

0.0 

0.0 

0.0 

14.000 

11.000 

13.000 

0.0 
0.90  0 
-0 .01 0 
2650  .000 

— o .  o  i  o 
6  •  60  0 
360  .COO 
1*.000 
-0.010 
-0.100 
30.000 
0.0 
1.400 
0.100 
3.800 
-0.002 
0.40  0 
0.400 
0.0 

-0.010 
1*.000 
1340.000 
100.000 
0.0 
0.300 
12  .000 
49.000 
32.000 
8.200 
4200.000 
3170.000 
-0 .050 
2163.000 
-0.010 
3.000 
-  1.000 
-0.010 
0.010 
0.0 
0.0 


0.0 
0.900 
-0.010 
2760.000 
-0.010 
15.000 
100.000 
69.  000 
-0.010 
-0.100 
30.000 
0.0 
7.000 
0.  300 
6.600 
-0.002 
0.  200 
-0.100 
0.0 

-0.010 
20.000 
1090. 000 
100.000 
0.0 
0.700 
22.000 
73.000 
64. 000 
7.600 
3815.000 
2790. 000 
0.080 
2343.000 
-0.010 
3.900 
-1.000 
-0.010 
0.010 
0.0 
0.0 
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SpECTRCGRARHIC 


ALUMINUM 

0.010 

0.500 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0-  0 

0.0 

0.0 

BARIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL IUM 

c.o 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

BORON 

0.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

CADM IUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

CALCIUM 

10.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

CER  IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

CHFuMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

CQLUMB IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CCPPER 

0.005 

0.010 

0.0 

0.0 

0.0 

0.0 

0  .0 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOL  INI UM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0 . 0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HOL 4  IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- 

INDIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.010 

0.500 

0.  0 

0.0 

0.0 

0.0 

0  .0 

LANTHANUM 

0.0 

0  -0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAC 

0.0 

0.0 

OiO 

0.0 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

10.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.001 

0.020 

0.  0 

0.0 

0.0 

0.  0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

MOLYBDENUM 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

0  .0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NICNEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

OSMIUM 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

POTASS  IUM 

5.000 

5.000 

0.0 

0.  0 

0.  0 

0.0 

0 . 0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

0.0 

0. 100 

0.0 

0.500 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHODIUM 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

SAMARIUM. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

G .  0 

O 

© 

SILICON 

5.000 

2.000 

0.0 

0.0 
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-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

150.000 

7.400 

155.000 

9.000 

185.000 

5.700 

-0.100 
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0.530 
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-0.010 

-0.010 
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330. 000 
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0.0 

0.0 

0.0 

0.0 

0.0 
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0.020 

0. 100 
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0.300 
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0.0 

0.0 

0.0 

0.0 
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0.1C0 
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-0.050 

-0.050 

540.000 
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298.000 
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-0.  010 
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-1.000 
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-0.100 

0.100 

1.700 

30.000 

0.300 

0.0 

0.0 

0.0 

0.0 

8.100 

3.300 

2.500 

8.300 

0.0  30 

0.100 

0.060 

0.020 

48.000 

21.000 

13.000 

23.000 

-  0 . 0 1 U 

-0.010 

-0.002 

-0.002 

0.600 

0.200 

2.000 

1.600 

-0.100 

-0.100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

54.000 

1.600 

13.000 

49.000 
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0.070 
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0.  200 
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-1  .uOO 
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-0.010 

-0.010 

-0.010 

-0.010 
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0.0 

RBOSP  PROGRESS  REPORT 


0000-  CZf-NNN 


09/26/75 

• 

WATER  gUALITY 

ANALYSIS 

results  -- 

COKE  HOLE 

SAMPLES 

1 

2 

3  4 

5 

6 

7 

SPECTROGPAPHIC 


ALUMINUM 

0,100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

A 

ANTIMONY 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  •  0 

3ERYLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
rt  A 
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0.0 
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0.0 

0.0 
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C  ACM  IUM 
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0.  0 
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0.0 
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0.0 
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CHROMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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COBOL  T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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A 

COLUMBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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COPPER 

0.001 
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0.0 
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0.0 

0.0 
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ERBIUM 
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0.0 

0.0 

0.0 

0.0 
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ft  A 
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0.0 
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a  r. 

GALLIUM 
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0  •  0 
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f\  A 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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A  r\ 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A  A 

HOLMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A  A 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 
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IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A  A 

IRON 

0.  100 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.010 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

LITHIUM 

C.O 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

A  A 

LUTETIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

A  A 

MAGNESIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0*0 
A  A 

MANGANESE 

0.200 

0.0 

0.  0 

0.  c 

0. 0 

0.0 

0  .  u 

A  A 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
A  A 

MOLYBDENUM 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 
A  A 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
f\  A 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
A  r\ 

PLATINUM 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASS  IUM 

0.100 

0.500 

0.0 

0.0 

0.0 

0.0 

0.0 
A  A 

PRASE  BDYMI 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.400 

0  .0 

KEEN  IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHCCIUM 

0.0 

0.0 

0.0 

0.0 

0.0. 

0.0 

0 . 0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMAR  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
A  A 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.  c 

0.  0 

C.O 

SILICCN 

1 G.OcO 

5.000 

0.0 

0.0 

0.0 

0.0 

0.0 

SILVER 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SCOT  UM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0  .  u 

l 


ID  CE  707  PAGE 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.200 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RBOSP  PROGRESS^RiponT  l] 
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SAMPLES 

1 

2 

3 

4 

5 

6 

7 

6 

9 

] 

STRCNT IUM 

C.OOI 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TANTALUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

TERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THALLIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THULIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TIN 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TI  TAM  UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

VANADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTRIUM  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZIRCONIUM 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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WATER  QUALITY  ANALYSIS  RESULTS  —  CORE  HOLE  ID  CE  708 


jQB#-  OWNER- C AMERON 

DATE  DRILL  CCMPL-  73072  DATE  CONV  TO  MONITOR-102374 


LOCATIONS:  X-  152468.20  Y-  224462.00  Z- 
AQUIFER  1:  150.00-  300.00FT  AQUIFER  2: 


6917.86 

800.00-  8  80  .OOF  T 
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SAMPLES 

1 

2 

DATE 

32375 

32375 

DEPTH 

53.9  6 

280.08 

TEMP 

51.8 

54-5 

LAB  I D 

LAB  NUM 

8163 

8164 

McTHCD 

3 

3 

AQUI F.LCC. 

U 

L 

3 

4 

5 

6 

42275 

42  27  5 

51875 

51875 

296.60 

53.82 

294.25 

52.93 

57.2 

54.2 

56.  3 

53.6 

9787 

9788 

358 

359 

3 

3 

3 

3 

L 

U 

L 

U 

7 

8 

9 

10 

61075 

61075 

71475 

71475 

297.50 

51.00 

46 . 4  5 

295.70 

56.8 

53.4 

54.  5 

59.9 

761 

762 

1226 

1225 

3 

3 

3 

3  A 

L 

U 

U 

L 

I 


I 


I 


1 


WET 


4 

'■) 


$ 

i 

* 

!) 


ALUMINUM 

AMMCNIA 

ARSENIC 

BIC ARBONAT 

C  ACM  IUM 

CALC IUM 

CARBONATE 

CHLORIDE 

CHRCMIUM 

COPPER 

FLUCRI DE 

HYDROXIDE 

IRCN 

LEAD 

MAGNESIUM 

MERCURY 

NITRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SIL  DIOXID 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GROS  ALPHA 
GROSS  BETA 
HARCNE SS 
PH 

CONCUCTANC 

DIS  SOLIDS 

MANGANESE 

ALKALINITY 

CYANIDE 

BORON 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


\ 


Z 

z 

z 


1 


1.000 
0.850 
-0.010 
560.000 
-0.001 
150.000 
-0. 100 
1  1.000 
-0.010 
C.030 
3.600 
0.0 
3.400 
0.003 
3  6. 000 
0.005 
0.300 
-0.  100 
0.0 
-0.030 
36.000 
200.000 
410.000 
0.0 

-0.100 

1.200 

0.0 

520.000 
6 . 4u0 
1360.000 
1120.000 
0.  190 
460.000 
-0.010 
-0.010 
-1.000 
C .  00 1 
-0.001 
0.0 
0.0 


0.110 
2  .000 
-0.010 
525.000 
0.006 
30.000 
-0. 100 
11.000 
-0.010 
0.020 
4.000 
0.0 
3.000 
0-0U4 
33.000 
0.001 
-0.100 
-0.  100 
0.0 

-0.010 
11.000 
210.000 
190.000 
0.0 
0.200 
1  .  500 
19.000 
210.000 
6.000 
1050.000 
750. COO 
0.  120 
430 .000 
-0.010 
-0.010 
-1  .000 
-0.001 
-0.001 
0.0 
0.0 


0.0 

0.0 

0.0 

0.0 

-0.100 

0.  200 

0.300 

0.200 

-0.010 

-0.010 

-0.010 

-0.010 

440.000 

530.000 

480.000 

575.000 

-0. 010 

-0.010 

-0.C10 

-0.010 

37.000 

135.000 

22.000 

52.000 

24.000 

-0. 100 

29.000 

-0.100 

8.600 

11.000 

11.000 

12.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

1.800 

0.400 

2.300 

0.400 

0.0 

0.0 

0.0 

0.0 

0.660 

0.910 

1.200 

2.500 

0.100 

0.110 

0.060 

0.600 

20.000 

46.000 

23 .000 

82.000 

-0.  CIO 

-0.010 

-0.010 

-0.010 

0.300 

0.500 

1.400 

-0.100 

-0.100 

-0.  100 

-0 . 100 

-0.100 

0.0 

0.0 

0.0 

0.  0 

-0.010 

-0.010 

-0.010 

-0.010 

13.000 

4.700 

13.000 

48.000 

180. COO 

130. COO 

225.000 

210.000 

170.000 

310.000 

160.000 

360.000 

0.0 

0.  0 

0.0 

0.0 

0.0  60 

0.040 

0.100 

0.100 

0.0 

0.900 

0.500 

4.500 

0.  0 

0.0 

0.0 

0.0 

175.000 

520.CC0 

150.000 

465.000 

6.  600 

6.400 

6.800 

6.800 

1100.000 

140C.000 

1010. 000 

1300.000 

670.000 

900.  OCO 

720.000 

1050.000 

0.050 

0.070 

-0.050 

-0.010 

380.000 

435.000 

419.000 

470.000 

-0.010 

-0.010 

-0.010 

-0.010 

1.  900 

0.470 

0.900 

0.400 

-l.C  00 

-l.OCO 

-1 .000 

-1.000 

-0.0  10 

-0.010 

-  0  .  G 1 0 

-0.010 

0.030 

0.020 

0.030 

0.010 

0.0 

0.0 

0.0 

0.0 

4.000 

7.000 

7.000 

5.000 

0.0 

0.0 

0.0 

0.0 

0.200 

0.200 

0.40  0 

0.  500 

-0.010 

-0.010 

-0.010 

-0.010 

380.000 

380.000 

545.000 

370.000 

-0.010 

0.010 

-0.010 

-0.010 

20.000 

115.000 

66.000 

17.000 

76.000 

78.000 

-0.100 

76.000 

6.900 

14.000 

14.000 

14.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.100 

0.100 

-0. 100 

-0. 100 

2.800 

0.200 

0.500 

4.300 

0.0 

0.0 

0.0 

0.0 

2.200 

8.800 

8.900 

7.800 

0.06  0 

0.060 

0.200 

0.600 

20.000 

29.000 

62.000 

13.000 

-0.010 

-0.010 

-0.002 

-0.002 

0.200 

0.200 

0.300 

0.900 

-0.100 

-0.100 

-0.100 

-0.100 

0.0 

0.0 

0  .0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

13.000 

43.000 

43.000 

14.000 

225.000 

190.000 

200.000 

245.000 

125.000 

285.000 

300.000 

130.000 

0.0 

0.0 

0.0 

0.0 

0.  100 

0.200 

0.100 

2.100 

3.900 

1.400 

0.800 

1.700 

0.0 

0.0 

0.0 

0-0 

130.000 

410.000 

42  0.000 

96.000 

7.000 

6.200 

6.900 

7.  100 

1020.000 

1350.000 

1365  .000 

979.000 

680.000 

950.000 

960.000 

7  50.000 

U  .050 

0. 100 

0.100 

0.070 

37^.000 

374.000 

445.000 

869.000 

-o.oio 

-0.010 

-0.010 

-0.010 

0.400 

0.200 

0.40  0 

0.200 

-1.000 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.020 

-0.010 

-0.010 

0.0 

0.0 

0.0 

0.0 

3.000 

4.000 

0.0 

0.0 
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SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPECTRCGRAPHIC 

ALUMINUM 

0.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3AKIUM 

0.001 

0.010 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BORCN 

0.500 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CALC  IUM 

9999  9. 000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

CESIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBOL  T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMB  IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

COPPER 

0.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

DY  SPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GALL  IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

■  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GGLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFN IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

HGLMIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

INDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

I  RGN 

1.000 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

LITHIUM 

0.010 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LUTET IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.020 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.005 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLAT  I NUM 

c.o 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

1.000 

5.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0  .0 

0.0 

RHENIUM 

c.o 

-0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHODIUM 

c.o 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

S AM A  K IUM 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

SC  AND  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SILICCN 

5.000 

2.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

SILVER 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

SODIUM 

10.000 

5.000 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

Q-JQ _ 
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SAMPLES 

1 

2 

STRONTIUM 

0.100 

0.100 

TANTALUM 

0.0 

0.0 

TEKb IUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.005 

0.005 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.001 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.010 

ZIRCONIUM 

0.0 

0.0 

WATER 

QUALITY 

ANALYSIS 

RESULTS 

3 

A 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CORE  HOLE  ID  CE  708 

7  8  9  10 


0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 
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WATER  QUALITY 


JOB*-  CWNER-CAMERON 

DATE  DRILL  COMRL-  91072  DATE  CONV  TO  MON  I TOK-1 10 1 7< 


SAMPLES 

1 

2 

3 

4 

DATE 

32975 

32975 

42275 

42275 

DEPTH 

53.25 

136.65 

53.82 

296.60 

TEMP 

46.  9 

47.5 

50.  9 

51.8 

LAB  ID 

LAB  NUM 

86°4 

8693 

9790 

9789 

METHOD 

3 

3  A 

3 

3  A 

AQUI F.LOC. 

U 

L 

U 

L 

WET 

ALUMINUM 

-0.100 

-0.100 

0.0 

0.0 

AMMONIA 

0.200 

-0.100 

-0.100 

-0.100 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

3IC ARbCNAT 

47  C . 000 

-0.100 

450.000 

-0. ICO 

CADMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

CALC  IUM 

66.000 

84.000 

59.000 

51.000 

CARBONATE 

-0.  100 

84.000 

-0.100 

30.000 

CHLORIDE 

-1.000 

18.000 

14.000 

17.000 

CHROMIUM 

-  0 . 0 10 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

-0.010 

-0.010 

-0.010 

FLUORIDE 

C.  160 

0.140 

0.300 

0.400 

HYDROXIDE 

0.0 

0.0 

0.0 

0.0 

IRON 

0.220 

0.890 

1.600 

0.550 

LEAD 

0.320 

0.330 

0.  270 

0.  180 

MAGNES IUM 

74.000 

2.100 

81.000 

3.200 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

NITkATE 

-C.100 

-0.100 

0.550 

C.  300 

PHOSPHATE 

-0.100 

-0.100 

-0.100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DICXID 

30.000 

32.000 

17.000 

17.000 

SODIUM 

130.000 

155.000 

120.000 

86.000 

SULFATE 

315.000 

315. COO 

290. COO 

230.000 

SULFIDE 

C.O 

0.0 

0.0 

0.0 

/INC 

0.020 

0.010 

0.  170 

o.  no 

GROS  ALPHA 

0.0 

0.0 

0.0 

0.  100 

GROSS  BETA 

C.O 

0.0 

0.0 

0.0 

HARDNESS 

470.000 

220.000 

480.000 

140.000 

PH 

6.400 

10.200 

6.200 

7.40  0 

CONDUCTANC 

1170. 000 

1010.000 

1180.000 

91  5.000 

DIS  SOLIDS 

850.000 

680.000 

800.000 

430.000 

MANGANESE 

-0.050 

-0.050 

0.160 

0.080 

ALKALINITY 

385.000 

69.000 

370.000 

25.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

BORON 

0.200 

0.300 

2.100 

2.100 

8Ak IUM 

-  1.000 

-  1 .000 

-1.000 

-1.000 

SILVER 

0.040 

-0.010 

0.050 

-0.010 

NICKEL 

0.030 

0.030 

0.020 

0.030 

L  ITH  IUM 

0.0 

0.0 

C.  0 

0.0 

TCC 

0.0 

0.0 

7. COO 

8.000 

s 

10  CE  709 
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LOCATIONS:  X-  157063 

.10  Y- 

227185.70 

AwUIFEK  1:  120.00- 

510. OOFT  AQUIFER 

5  6 

7 

8 

51675  51875 

61075 

61075 

52.93  293.25 

47.30 

154.70 

49.1  49.6 

48.7 

49.8 

361  360 

764 

76  3 

3  3  A 

3 

3  A 

U  L 

U 

L 

0.0 

0.0 

0.0 

0.0 

0.200 

0.200 

0.200 

0.  200 

-0.010 

-0.010 

-0.010 

-0.010 

520.000 

30.000 

340.000 

55.000 

-0.010 

-0.010 

-0.010 

-0.010 

48.000 

30.000 

76.000 

25.000 

-0.100 

17.000 

54.000 

54.000 

12.000 

15.000 

14.000 

6.900 

-0.010 

-0. olO 

-0.010 

-0.010 

-0.100 

-0.100 

0.100 

-0. 10U 

0.200 

0.300 

0.200 

0.300 

0.0 

0.0 

0.0 

0.0 

3.000 

0.600 

7.900 

1.700 

0.400 

0.200 

0.300 

0.  200 

73.000 

21.000 

70.000 

46.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0. 100 

-0.100 

0.200 

0.200 

-0.100 

-0.100 

-0.  100 

-0. 100 

0.0 

0.0 

0.0 

0.0 

-0. 010 

-0.010 

-0.010 

-0.010 

30.000 

9.600 

17.000 

9.400 

190.000 

130.000 

140.000 

140.000 

360.000 

355.000 

370.  (.00 

275.000 

0 . 0 

0.0 

0.0 

0.0 

0.100 

-0.100 

5.500 

0.200 

2.900 

2.000 

3. 100 

86.000 

0.0 

0.0 

0.0 

18.000 

420.000 

160.000 

475.000 

250.000 

6.4Q0 

6.400 

6.  200 

6.300 

1260.000 

810.000 

1230.000 

855.000 

970.000 

590. 000 

910.000 

590.000 

-0.050 

-0.050 

0.200 

-0.050 

425.000 

39. DUO 

324.000 

89.000 

-0.C10 

-0.010 

-0.010 

-0.010 

0.400 

1.400 

-0.010 

0.200 

-1.000 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

0.010 

0.030 

0.010 

-0.010 

0.0 

0 . 0 

0.0 

0.0 

7.000 

9.000 

8.000 

6.000 

PAGL402  2 

6771.00 

:  980. 00-1260. OOFT 


9 

10 

71475 

71475 

152.03 

44.89 

57.6 

50.  9 

1227 

1228 

3 

3 

L 

U 

0  .0 

0.0 

0.  500 

0.400 

-0.010 

-0.010 

8  40.00  0 

420.000 

-0.010 

-0.010 

9.000 

60.000 

96.000 

42.090 

14.000 

21.000 

-0  .010 

-0.010 

-0.100 

-0.100 

13.000 

0.  200 

0  .0 

0.0 

1. 700 

8.  200 

0.100 

0.200 

12.000 

86.000 

-0.002 

-0.002 

0.300 

0.300 

0.200 

-0. 100 

0.0 

0.0 

-0.010 

-0.010 

16.000 

33.000 

430.000 

150. 000 

65.000 

300.000 

0.0 

0.  0 

0.100 

1.200 

1 . 500 

6.500 

0.0 

0.0 

72.000 

505. OUO 

7.40  0 

7.000 

1557.000 

1541.000 

1070.00 0 

910.000 

-0.050 

0.  100 

268.00  0 

379.000 

-0.010 

-0.010 

0.900 

1.600 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

0.010 

0.0 

0.0 

0.0 

0.0 
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CORE  HOLF 

ID  CE  709 

SAMPLES 

1 

2 

a 

4 

5 

6 

7 

8 

9 

10 

SPECTRO GRAPHIC 

ALUMINUM 

C.100 

5.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BORON 

0.100 

1.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C  ACM IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

CALCIUM 

99999. OCO 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CERIUM 

G.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

CES IUM 

0.0 

0.0 

0.0 

0.  c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CHRCMI UM 

c.o 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBGLT 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CCLUMBIUM 

0.0 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.001 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 0 

DYSPROSIUM 

c.o 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

.  0.0 

0.0 

0  .0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .  u 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0  .0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HOLMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.200 

0.050 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.010 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999.000 

5.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.  100 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MERCURY 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

MOLYBDENUM 

0.  010 

0.050 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NEODYMIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

C.500 

10.000 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RhODIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

SILICON 

5 . 0  0  0 

20.000 

0.0 

0.0 

0.0 

0.0 

0.0 

U.  0 

0.0 

0.0 

SILVER 

c.o 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

, SODIUM 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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SAMPLE  S 

1 

2 

STKQNT  IUM 

0.0 

99999.000 

TANTALUM 

0.0 

0.0 

TER3IUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.010 

ZIRCONIUM 

0.0 

0.0 

WATEK 

UUALITY 

ANALYSIS 

3 

4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

* 


kESULTS  — 

CORE  HOLE 

ID  CE  709 

6 

7 

8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PAGEW24 


9  10 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 
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WAGE 


25 


JO  6  -74 1-40  OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  149639.50  Y-  227281.60  Z-  7247.00 

DATE  DRILL  CCMPL-  82474  DATE  CCNV  TO  MCN I  TOR -1 1 1 274  AQUIFER  1:  260.00-  450.00FT  AQUIFER  2  :  900 . 00-1 2 30 .0 OF T 


SAMPLES 

1 

2 

3 

4 

5 

DATE 

33175 

33175 

42675 

42675 

51575 

DEPTH 

245.59 

589.49 

245. 89 

602.67 

245.71 

TEMP 

51.8 

57.6 

53.6 

59.0 

54.5 

LAB  ID 

LAB  NUM 

8696 

8695 

9792 

9791 

363 

METHOD 

3 

3  A 

3 

3  A 

3 

AQUI F.LOC. 

U 

L 

U 

L 

U 

WET 

ALUMINUM 

-0. 100 

-0. 100 

0.0 

0.0 

0.0 

AMMCNI A 

0.0 

0.0 

0.550 

0.250 

0.  200 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BICARBONAT 

44  5. 00  0 

400.000 

440.000 

340.000 

490.000 

CADMIUM 

-0.010 

-0  .010 

-0.010 

-0.010 

-0.010 

CALC IUM 

34.000 

17.000 

120.000 

41.000 

140.000 

C  Ah  bCN ATE 

-C. 100 

12  .000 

-0.  100 

24. COO 

-0. 100 

CHLGRIDE 

8.300 

-1.000 

2.800 

7.  100 

14.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

-0.010 

-0.010 

-0.010 

-0. 100 

FLUORIDE 

0.200 

1  .400 

0.200 

C.900 

0.200 

HYDROX  IDE 

0.0 

0.0 

0.0 

0.0 

0.0 

IKON 

0.230 

0.6  50 

5.000 

1.000 

4.  800 

LEAD 

0.060 

0.050 

-  0 .  u  1 0 

0.140 

0.070 

MAGNESIUM 

54.000 

46.000 

38.000 

34.000 

46.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

NI TRATE 

-C. 100 

-0.100 

0 . 3u0 

0.800 

0.100 

PHOSPHATE 

-0.100 

-0.100 

-0. 100 

-0.  100 

-0. 100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

32.000 

20.000 

32.000 

22.000 

32.000 

SODIUM 

160.100 

150.000 

110.000 

145.000 

1^0 .000 

SULFATE 

22  5.000 

165.000 

285.000 

160.000 

350.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

-0.010 

0.010 

0.170 

0.  570 

-0.100 

GP  OS  ALPHA 

c.o 

0.0 

0.0 

0.0 

8.900 

GROSS  BETA 

0.0 

0  .0 

0.0 

0.0 

0.0 

HARDNESS 

310.000 

230.000 

455.000 

245.000 

5 40. 000 

PH 

6.400 

6.200 

6. 400 

6.  700 

7.000 

CONDUCT  ANC 

1110.000 

795.000 

1390. COO 

980.000 

1210.000 

DIS  SOLIDS 

730.000 

610.000 

810. COO 

600.000 

970.000 

MANGANESE 

0.300 

0.2  20 

C.  170 

0.060 

-0.050 

ALKALI NI TY 

365. COO 

334.800 

360.000 

300.000 

400.000 

CYAN  IDE 

-0.010 

-0.010 

-0. UlO 

-0.010 

-0.010 

BORON 

0.300 

0.200 

0.  100 

2.  300 

3.  200 

BARIUM 

-  1.000 

-1.000 

-1  .coo 

-1.000 

-1.000 

SILVER 

0.  100 

0.110 

-0.010 

0.020 

-0.  010 

NICKEL 

0.020 

0.020 

0.010 

-0.010 

0.020 

LITHIUM 

0.0 

0.0 

0.0 

0.0 

0 .  u 

TOC 

0.0 

0.0 

5.000 

2.000 

10.000 

Z 

z 

z  l 


6 

7 

8 

9 

10 

11 

12 

51575 

61075 

61075 

7L775 

71775 

71775 

71775 

600.68 

246.30 

603.70 

245.99 

602.19 

245.99 

602.  19 

60.  8 

53.4 

59.  5 

55.4 

64.4 

56.3 

60.8 

362 

766 

765 

1230 

1231 

1232 

1229 

3  A 

3 

3  A 

3 

3 

3 

3  A 

L 

U 

L 

U 

L 

U 

L 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.400 

0.200 

0.400 

0.300 

0.600 

0.200 

0.400 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

380.000 

400.000 

305.000 

450.000 

1010.000 

490.000 

170.000 

-0.010 

0.100 

0.010 

-0.010 

-0.010 

-0.010 

-0.010 

84.000 

87.000 

30.000 

59.000 

28.000 

62.000 

31.000 

29.000 

54.000 

60.000 

18.000 

66.000 

-0.100 

66.000 

10.000 

6.900 

6.900 

21.000 

41.000 

14.000 

14.000 

-0.010 

-0  .010 

-0.010 

-0.010 

-  0 . 0  L  0 

-0.010 

-0.010 

-0. 100 

-0.100 

-0.100 

-0 .100 

-0.100 

-0.100 

-0. 100 

1.000 

0.200 

1.200 

0.200 

17.000 

0.30  0 

1.000 

0.0 

0 .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  900 

8.500 

5.700 

8.600 

0.800 

8 .200 

4.000 

0.070 

0.080 

0. 100 

0.20  0 

0.  100 

0.200 

0.090 

15.000 

50.000 

38.000 

54.000 

23.000 

48.000 

38.000 

-0.010 

-0.010 

-0.010 

-0.002 

-0.002 

-0.002 

-0.002 

0.400 

0.200 

1.000 

0.  300 

0.  500 

0.40  0 

0.500 

-0.100 

-0.100 

-0. 100 

-0.100 

-0.100 

-0.100 

-0. 100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

19.000 

35.000 

19.000 

46.000 

16.000 

36.000 

21.000 

150.000 

155.000 

160.000 

195.000 

480.000 

190.000 

95.000 

160. COO 

275.000 

155.000 

290 .00  0 

145.000 

280.000 

165.000 

0.0 

0.0 

0.0 

0  .0 

0.0 

0  .0 

0.0 

0.400 

3.600 

0.700 

0.  100 

0.200 

0.200 

0.200 

4.000 

5.^00 

2.400 

4.000 

8.  700 

3.300 

1.500 

0.0 

0.0 

0.0 

0.0 

0.0 

0  . 0 

0.0 

270.000 

465.000 

230.000 

370.000 

1 65.000 

350.000 

230.000 

6.600 

6  •  40  0 

6.400 

6.800 

7.200 

6.800 

6.900 

890.000 

1375. UOO 

900.000 

1216.000 

1955.000 

1219.000 

960.000 

670.000 

870.000 

630. 000 

910.000 

1320.000 

880.000 

520. 000 

-0.050 

0.200 

0.050 

0.100 

-0.050 

0.100 

0.070 

334.000 

369.000 

299.000 

365.000 

879.000 

400.000 

194.000 

-0  .010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

1.300 

0.200 

0.100 

0.20  0 

1.200 

0.700 

0.020 

-1 .000 

-  1  .000 

-  1.000 

-1.000 

-1.000 

-0. 100 

-1.000 

-0.010 

-0.01 0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.010 

0.020 

0.020 

0.010 

-0.010 

0.030 

-0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.000 

4.000 

3.000 

0.0 

0.0 

0.0 

0.0 
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SAMPLES  1  2  3 

SPECTRCGRAPHIC 


ALUMINUM 

0.100 

ANTIMONY 

0.0 

ARSENIC 

0.0 

BARIUM 

0.0 

BERYLIUM 

0.0 

BISMUTH 

0.0 

BCRCN 

C.  200 

CACM IUM 

0.0 

CALC  IUM 

<59995.000 

CEP  I UM 

0.0 

CESIUM 

0.0 

CHROMIUM 

0.0 

CGBOLT 

0.0 

CCLUMB IUM 

0.0 

COPPER 

0.010 

DYSPROSIUM 

0.0 

EkBIUM 

0.0 

EUROPIUM 

0.0 

GADOLINIUM 

c.o 

GALLIUM 

0.0 

GERMANIUM 

0.0 

GOLD 

0.0 

HAFNIUM 

0.0 

HOLMIUM 

0.0 

INDIUM 

0.0 

IRIDIUM 

0.0 

I  RCN 

0.200 

LANTHANUM 

0.0 

LEAD 

0.050 

LITHIUM 

0.0 

LUTET IUM 

0.0 

MAGNESIUM 

99 99 9. GO  0 

MANGANESE 

0.0 

MERCURY 

0.0 

MOLYBDENUM 

0.0 

NEODYMIUM 

0.0 

NICKEL 

0.0 

OSMIUM 

0.0 

PALLADIUM 

0.0 

PLATINUM 

c.o 

POTASSIUM 

0.500 

Ph  AS  EODYM I 

0.0 

RADI UM 

0.0 

RHENIUM 

c.o 

RHODIUM 

0.0 

RUBIDIUM 

0.0 

RUTHENIUM 

0.0 

SAMARIUM 

0.0 

SC AND  I UM 

0.0 

SELENIUM 

0.0 

SILICCN 

10.000 

SILVER 

0.0 

SODIUM 

99999.000 

0.100 

0.500 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.100 

0.100 

0.0 

0.0 

99999.000 

99999.000 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.010 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.200 

1.000 

0  .0 

0.0 

0.010 

0.200 

0 .0 

0.0 

0.0 

0.0 

99959.000 

99999.000 

0.0 

0.100 

0.0 

0.0 

0.0 

0.020 

0.0 

C.O 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  500 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

10  .000 

20.000 

0.0 

0.0 

95999.000 

99995.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.800 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

0.0 

8 

0.0 

9  . 

0.0 

0.( 

10 

) 

11 

0  .0 

12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0. 

0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0. 

0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.200 
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J0B#-741-40  OWNER-RIC  BLANCO  OIL  SHALE  PROJECT 

DATE  DMLL  CCMPL-  81074  DATE  CCNV  TO  NGN  I  TOR -1 1 1 1 74 


LOCATIONS:  X-  154518.60  Y-  229396.90  Z-  6876.00 
AQUIFER  J:  180.00-  470.00FT  AQUIFER  2:  920 .00- 1 2 00 .OOF T 


SAMPLES 

1 

2 

3 

4 

5 

DATE 

42975 

42975 

51875 

51875 

61075 

DEPTH 

112.22 

261.65 

1  10.91 

251 .47 

111.20 

TENP 

51.8 

59.9 

51.8 

57.9 

52.2 

LAB  ID 

LAB  NUM 

9795 

9793 

365 

364 

768 

METHOD 

3 

3A 

■a 

3  A 

3 

ACUI F.LCC. 

U 

L 

U 

L 

U 

WET 

ALUMINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMONIA 

-C.100 

-0.100 

0.200 

0.  100 

0.100 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BICARBONAT 

445.000 

400.000 

480.000 

460.000 

285.000 

C ADM  IUM 

-C.010 

-0.010 

-0.010 

-0.010 

0.010 

CALC  IUM 

3 5.  COO 

20. COO 

95.000 

5 9. COO 

24.000 

CARBONATE 

54.000 

48  .000 

43.000 

63.000 

115.000 

CHLORICE 

8.  600 

2 . 800 

14.000 

14.000 

6.900 

CHROMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

COPPER 

-0.010 

-0.010 

-0.100 

-0.010 

-0.100 

FLUORIDE 

0.  400 

4.600 

0.  400 

3.000 

0.800 

HYDROXIDE 

0.0 

0  .0 

0.0 

0.0 

0.0 

IRON 

2.100 

1.100 

2.000 

3. 50  0 

3.500 

LEAD 

C.100 

0.060 

0.070 

C.  200 

0.  100 

MAGNESIUM 

77.000 

51.000 

40. COO 

2  5 . 00  0 

79.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

NITrsATE 

C.  400 

0.400 

-0. ICO 

0.700 

0.400 

PHOSPHATE 

-C. 100 

-0.100 

-0.100 

-0.010 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-C.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

14.000 

5.200 

13.000 

4.300 

11.000 

SODIUM 

195.000 

170.000 

210.000 

220.000 

175.000 

SULFATE 

300.000 

215.000 

340. COO 

220.000 

265.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0  ' 

ZINC 

I  .000 

0.760 

1.  100 

1.600 

3.400 

GROS  ALPHA 

1.300 

0.0 

1.000 

2.  200 

5.600 

GROSS  BETA 

0.0 

0.0 

0.0 

0.0 

0.0 

HARDNESS 

405.000 

260.000 

400.000 

25G.OCO 

385. 000 

PH 

6.400 

6.600 

7.400 

6.800 

7.000 

CONDUCT  ANC 

1290.  OC  O 

1180.000 

970. COO 

1260.000 

1260.000 

DIS  SCUDS 

1150.000 

710.000 

990.000 

840.000 

820.000 

MANGANESE 

C.  060 

-0.050 

-0.050 

-0.050 

0.070 

ALKALINITY 

409.000 

369.000 

425. OGO 

432. COO 

328.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BORCN 

0.120 

3.300 

-0.010 

-0.010 

0.300 

BAkIUM 

-1.000 

-1.000 

-  1.000 
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CORF  HOLE 

ID  GS-2 

SAMPLES 

1 

2 

3 

4 

5 

6 

7 

n 

SPECTHOGRAPHIC 

Q 

ALUMINUM 

0.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Q 

BORON 

C.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C  ADM IUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

CALCIUM  . 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0 

CERIUM 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

COBOLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMB IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

C.001 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.0 

© 

GADOLINIUM 

0.0 

0.0 

0.0 

c.  c 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Q 

GOLC 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HOLM  IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

INDIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IKON 

0.050 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

©  • 

LANTHANUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.010 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L ITH IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

C.  100 

0.200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O 

MERCUkY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

C.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NEODYMIUM 

0.0 

0  .0 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

o 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLAT INUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

0.100 

0.100 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

PRA  SECDYM I 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

© 

RADIUM 

0.0 

0.0 

0.0 

0.0 

0.100 

0.0 

0  .0 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

RHOD IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Q 

RUBIDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMARIUM 

c.o 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0. 

0.0 

0.0 

0.0 

o 

o 

SILICON 

10.000 

10.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

©  o 

SILVER 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

«n 

N 

SODIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

z 

z 
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WATER 

SAMPLES 

1 

2 

3 

STRONTIUM 

0.  100 

0.100 

0.0 

TANTALUM 

0.0 

0.0 

0.0 

TERBIUM 

C.O 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

THULIUM 

C.O 

0.0 

0.0 

TIN 

0.0 

0.0 

0.0 

TITANIUM 

0.0 

0.0 

0.0 

TUNGSTEN 

C.O 

0.0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

VANADIUM 

C.O 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0  .0 

0.0 

ZINC 

C.010 

0.010 

0.0 

Z IRCCN IUM 

C.O 

0.0 

0.0 

wUALITY 

ANALYSIS 

results  — 

COKE  HOLE 

ID  GS-2 

4 

5 

6 

7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 
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WATER  QUALITY  ANALYSIS  RESULTS  —  CORE  HOLE  ID  GS-4-5 
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a 

JOB ¥-7 4 1-40 
DATE  DRILL 

OWNER- 

C  CM  PL-  90174 

K I 0  BLANCO 
DATE  CCNV 

OIL  SHALE 
TO  MONITOR 

PROJECT 

-111574 

LOCATIONS: 
AQUIFER  1: 

D 

SAMPLES 

1 

2 

3 

4 

c 

DATE 

DEPTH 

TEMP 

32275 

74.77 

52.7 

32275 

82.13 

52.7 

33175 

74.90 

0.0 

33175 

82.73 

0.0 

71475 

96.39 

62.6 

3 

LAB  ID 

LAB  NUM 
METHOD 

8311 

3 

8310 

3  A 

8698 

3 

8697 

3  A 

1235 

3 

1 

220.00-  6 50. OOF  T 


5513.90  Z-  6719.00 
AQUIFER  2:  1 050 .00-1400 .OOF T 


AQUIF.LOC. 


U 


WET 


ALUMINUM 

AMMON  I  A 

ARSENIC 

6ICARBCNAT 

CADMIUM 

CALC IUM 

CARBONATE 

ChLCR IDE 

CHROMIUM 

CCPPEk 

FLUCR I DE 

HYCROX  IDE 

IRON 

LEAD 

MAGNESIUM 

MERCURY 

NI TRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SIL  DIOXID 

SODIUM 

SULFATE 

SULF ICE 

ZINC 

GROS  ALPHA 
GRCSS  BETA 
HARONESS 
PH 

CCNDUCTANC 
DIS  SOLIDS 
MANGANESE 

alkalinity 

CYANIDE 

BORON 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


0. 

1. 

-0. 
510. 
-0. 
16. 
-0. 
-1. 
-0. 
-0. 
6  C. 
0. 
0. 
0. 
22. 
-0. 
0. 
C. 
0. 
-0. 
12. 
34C. 
280. 
0, 
0. 
4, 
0 

130 

6 

1425 

980 

0 

42  0 

-0 

c 

-1 

-0 

-0 

0 

c 


590 

800 

010 

000 

010 

tlOO 

100 

000 

010 

CIO 

000 

0 

070 

010 

000 

.010 

,150 

.090 

.0 

.010 

.000 

.000 

.000 

.0 

.180 
.  700 

.0 

.000 
.800 
.000 
.000 
.06  0 
.000 
.010 
.  ICO 

.coo 

.010 

.010 

.0 

.0 


0.080 
0.700 
-0.010 
2365.000 
-0  .010 
3.300 
170.000 
49.000 
-0.010 
-0.010 
50. COO 
0.0 

-0.050 
0.040 
3 .800 
-0.010 
0.190 
0.4  30 
0.0 

-0.010 
6.500 
1100.000 
-4.000 
0  .0 
0.340 
15.000 
0  .0 

24.000 
7.600 
3950.000 
2  540.000 
-0.050 
2080.000 
-0.010 
2.100 
-1.000 
-0.010 
0.020 
0.0 
0.0 


-0 

0 

-0 

605. 

-0. 

28. 

-0. 

9. 

-0. 

-0. 

0. 

0. 

0. 

0. 

90. 

-0. 

-0. 

-0. 

0. 

-0. 

24. 

190. 

320, 

0 

1 

C 

0 

440 

8 

1480 
96  0 
0 

49  5 

-0 

1 

-1 

0 

0 

0 

0 


100 

200 

010 

000 

010 

000 

100 

700 

010 

010 

480 

0 

150 
680 
000 
,010 
,100 
,  100 
.0 

.010 
.000 
.1  00 
.000 

.0 

.400 

.  0 
.0 

.000 
.  100 
.000 
.000 
.520 
.000 
.010 
.  2U0 
.000 
.080 
.030 
.0 
.0 


-0.  100 
0.300 
-0.010 
480.000 
-0.010 
26.000 
24.000 
6.9G0 
-0.010 
-0.010 
2.400 
0.  0 

-0.050 
0.160 
94.  Of  0 
-0.010 
-0.100 
-0. 100 
0.0 

-0.010 

12.000 

110.000 

225.000 

0.0 

1.900 

0.0 

0.0 

330.000 
8.300 
1240.000 
730.000 
0.050 
410.000 
-0.010 
2.000 
-1.000 
0.  100 
0.C20 
0.0 
0.0 


0.0 
0.600 
-0.010 
1530.000 
-0. 01 0 
11.000 
60.000 
18.000 
-0.010 
0.100 
14.000 
0.0 
3.000 
0.200 
13.000 
-0.002 
0.200 
-0.100 
0.0 
-0.010 
11.000 
675.000 
140.000 
0.0 
0.100 
2.000 
0.0 

80.000 
7.400 
2242.000 
1690.000 
-0.050 
1 299.000 
-0.010 
0. 800 
-U . 100 
-0 . 010 
0.020 
0.0 
0.0 


71475 
75.70 
58.  1 


1236 

3 

U 


0.0 
0.500 
-0.010 
450.000 
-0.010 
18.000 
18.000 
9.600 
-0.010 
-0. 100 
2.000 
0.0 
5.900 
0.060 
26.000 
-0.002 
0.200 
-0.100 
0.0 

-0.010 

20.000 

265.000 

255.000 

0.0 

0.200 

0.800 

0.0 

1 50.000 
7.100 
1240.000 
840.000 
0.220 
385.000 
-0.010 
0.200 
-1.000 
-0.010 
0.010 
0.0 
0.0 
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WATER  QUALITY 


SAMPLES 

1 

2 

3 

A 

SPEC  TRCGRAPHIC 

ALUMINUM 

0.100 

0.050 

0.010 

0.010 

ANTIMC  NY 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

BORCN 

0.500 

0.500 

0.500 

0.  500 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

CALC  1UM 

99999.000 

5.000 

99999.000 

99999.000 

CERIUM 

0.0 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0.0 

0.0 

0.0 

CHkOMIUM 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.0 

COLUMB  IUM 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.010 

0.001 

0.010 

0.0 

DYSPROSIUM 

c.o 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.  0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

c.o 

0.0 

0.0 

0.0 

GALL IUM 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

GOLD 

c.o 

0.0 

0.0 

0.0 

HAFN  IUM 

0.0 

0.0 

0.0 

0.  0 

HCLMIUM 

0.0 

0.0 

0.0 

0.0 

INDIUM 

0.  0 

0.0 

0.  0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

IRON 

0.100 

0.050 

0.100 

0.100 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0  .0 

0.010 

0.0 

lithium 

0.0 

0.0 

0.0 

0.0 

LUTET  IUM 

0.0 

0.0 

0.0 

0.0 

MAGNtS  IUM 

99999.000 

5  .000 

99999.000 

99999.000 

MANGANESE 

0.100 

0.050 

0.0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

'MOLYBDENUM 

0.001 

0.0 

0 . 0 10 

0.010 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.  0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

l.COO 

2.000 

0.  100 

0.  ICO 

PRASE OCYMI 

0.  0 

0.0 

0.0 

0.0 

RADIUM 

0.100 

0.500 

0.0 

0.100 

RHENIUM 

c.o 

0.0 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

c.o 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

SCANDI UM 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

SILICON 

5.000 

5.000 

10.000 

5. COO 

SILVER 

-0.001 

0.001 

0.0 

0.0 

SODIUM 

2.000 

99999.000 

99999. OOC 

99999.000 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

c 

r 
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C 
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< 
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WATER 

SAMPLES 

1 

2 

3 

STP.CNTI  UM 

0.  ICO 

0.100 

0.100 

TANTALUM 

c.o 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

THULIUM 

0.0 

0.0 

0.0 

TIN 

0.0 

0.0 

0.0 

TITANIUM 

C.010 

0.001 

0.0 

TUNGSTEN 

c.o 

0.0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

0.0 

ZINC 

0.0 

0.0 

0.  010 

ZIRCC  NIUM 

0.0 

0.0 

0.0 

QUALITY  ANALYSIS  RFSULTS  —  CORE  HOLE  ID  GS-4-5 
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0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 
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JOB4-741-40 
DATE  DRILL  CCMPL- 


hater  QUALITY  ANALYSIS  RESULTS  -  CURE  HOLE  ID  GS-6 


puNER-RlO  BLANCO  OIL  SHALE  PROJECT 
72374  DATE  CCNV  TO  MCNI TOK-1 12274 


LOCATIONS: 
AQUIFER  l: 


X-  163932.70  V-  226189.30  l- 
180.00-  630.00FT  AWUIFER  2: 


6659.00 

13 00. 00- 17 80. OOF  T 


SAMPLES 

i 

2 

3 

4 

DATE 

depth  . 

TEMP 

32975 

54.47 

48.0 

32975 

28.05 

46.9 

42875 

54.93 

48.2 

42875 

48.40 

50.0 

LAB  ID 

lab  num 

8776 

8699 

a 

9799 

3 

9798 

3 

METHOD 

AuU I F •  L  0  C  • 

3 

U 

D 

L 

U 

L 

5  6 


51775 

51775 

41.42 

54.46 

49.6 

49.6 

366 

367 

3 

3 

L 

U 

7  8 


61075 

61075 

46.20 

57.30 

48.7 

48.9 

769 

770 

3 

3 

L 

U 

9 

10 

71375 

71375 

42.70 

55.16 

60.8 

58.  6 

1237 

1238 

3 

3 

L 

U 

) 

) 

* 

| 

£ 

\ 

h 

i 

9 

1 

i 

j 

* 

i 

o 

!. 

% 

0 

o 

o 


WET 

ALUMINUM 

AMMONIA 

ARSENIC 

bicarbonat 

CADMIUM 

CALCIUM 

CARBONATE 

CHLORIDE 

ChhCMIUM 

CCPPER 

fluoride 

HYDROX  IDE 

IRON 

LEAD 

magnes  ium 

MERCURY 

nitrate. 

PHOSPHATE 
POTASSIUM 
SELENIUM 
SIL  DIOXID 
SODIUM 

sulfat  E 

*  SULFIDE 
ZINC 

GROS  ALPHA 
GROSS  BETA 
HARDNESS 
PH 

CONDUCT  ANC 
DIS  SOLIDS 
MANGANESE 
ALKAL INITY 
CYANIDE 

boron 

barium 

SILVER 

NICKEL 

lithium 

TOC 


-0.100 
0.200 
-0.010 
53C.000 
-0.010 
16.000 
42.000 
A. 200 
-0.010 
-0.010 
5.000 
0.0 
1.700 
0.090 
26.000 
-0.010 
0.  100 
-0.100 
0.0 

-0.010 

31.000 

205.000 

28.000 

0.0 

0.200 

0.0 

C.O 

15C.000 
7.6(0 
94C.000 
620  .000 
0.550 
465.000 
-0.010 
0.600 
-  1.000 
0.040 
-0.010 
0.0 
0.0 


-0.100 
0.300 
-0.010 
1620.000 
-0.010 
9.000 
260.000 
53.000 
-0.010 
-0.010 
20.000 
0.0 
1.700 
0.200 
3.300 
-0.010 
0 . 200 
-0.100 
0.0 

-0.010 
10.000 
840.000 
16.000 
0.0 
0.  800 
0  .0 
0.0 

36. ( 00 
8.900 
2570.000 
19  20.1  00 
-0.050 
1565.000 
-0.010 
2.000 
- 1.000 
0.100 
0.040 
0.0 
0.0 


0.0 

-0.100 

-0.010 

530.000 

-0.010 

20.000 

30.000 

5.700 

-0.010 

-0-010 

3.900 

0.0 

1.400 

0.090 

23.000 

-0.010 

0.600 

-0.100 

0.0 

-0.010 

19.000 

225.000 

105.000 

0.0 

1.000 

0.0 

0.0 

145.000 
7.000 
955.000 
69C.000 
0.180 
460.000 
-0. 010 
1.800 
-1.000 
-0.010 
0.010 
0.0 
4.000 


0.  c 
1 .000 
-0.010 
1540.000 
0.010 
0.800 
290.000 
57.000 
-0.010 
0.040 
2.600 
0.0 
2.800 
0.200 
9.30  0 
-0.010 
0.100 
-0. 100 
0.0 

-0.010 
5.50  0 
700.000 
60. COO 
0.0 
1.100 
0.0 
0.0 

40.000 
8.000 
3400.000 
1880.000 
0.070 
150  0.00  0 
-0.01  0 
2.600 
-1.000 
-0.010 
0.030 
0.0 

13.000 


0.0 
0.900 
-0.010 
1560. 000 
-0.010 
5.700 
330.000 
41.000 
-0.010 
-0.100 
22.000 
0.0 
3.100 
0.200 
8.200 
-0.010 
-0.100 
-0. 100 
0.0 
-0.010 
5.600 
370.000 
40.000 
0.0 
3.500 
9.100 
0.0 

48.000 
8.000 
2930.000 
2090.000 
-0.050 
4500.000 
-0.010 
1.900 
-1 .000 
-0.010 
0.030 
0.0 
15.000 


0.0 
0.200 
-0.010 
550.000 
-0.010 
23  .000 
75.000 
21.000 
-0.010 
-0.100 
3.200 
0.0 
1.400 
0.040 
23.000 
-0.010 
-0.100 
-0.100 
0.0 

-0.010 

36.000 

250.000 

30.000 

0.0 

0.400 

3.700 

0.0 

150.000 
7.  600 
960-000 
730.000 
0.100 
511.000 
-0.010 
-0.010 
-1 .000 
-0.010 
-0.010 
0.0 
5.000 


0.0 
0.  600 
-0.010 
1990.000 
-0.010 
9.000 
250.000 
64.000 
-0.010 
-0.100 
24.000 
0.0 
4.700 
0.100 
5-200 
-0.010 
1.500 
-0.100 
0.0 

-0.010 
9.400 
1030. COO 
25.000 
0.0 
0.900 
3.800 
3.000 
44.000 

8.900 
3620  .000 
2400.000 

0. 100 
1835.000 
0.030 

3.900 
-1  .O00 
-0.010 

0.050 
0  .0 

12.000 


0.0 

0.200 

-0.010 

455.000 

-0.010 

16.000 

72.000 

6.900 
-0.010 
-0. 100 

4.000 

0.0 

2.900 

o.oeo 

21.000 

-0.010 

0.200 

1.000 

0.0 

-0.010 

15.000 

200.000 

20.000 

0.0 

1.800 

1.100 

0.0 

125.000 
7.400 
950.000 
£>80.000 
0.200 
434.000 
-0.010 
-0.010 
-1.000 
-0.010 
0.020 
0.0 
3  .000 


0. 

0 

1  . 

.000 

0. 

,030 

2780  1 

.000 

-0, 

.010 

6 

.600 

60. 

.000 

64 

.00  0 

-0 

.010 

-0 

.  100 

30 

.000 

0 

.0 

2.600 

0.200 

5.700 

-0.002 

1.100 

-0.100 

0.0 

-0.010 
16.000 
1130.000 
100  .000 
0.0 
0.200 
4.000 
18.000 
40.000 
7.40  0 
3900.000 
2780.000 
-0.050 
2329.000 
-0.010 
3.100 
-1  .000 
-0  .010 
0.03  0 
0.0 
0.0 


0.0 
0.700 
0.040 
480.000 
-0.010 
15.000 
72.000 
14. 000 
-0.010 
-0.100 

3.700 
0.0 

2.700 
0.060 

29.000 
-0.002 
0.  500 
0.400 
0.0 

-0.010 
22.000 
220.000 
45.000 
0.0 
0.  100 
3.600 
0.0 

155.000 

8.000 

1107.000 

660.000 

-0.050 

454.000 

-0.010 

0.400 

-1.000 

-0.010 

0.030 

0.0 

0.0 
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SAMPLES 

1 

2 

3 

4 

5 

6 
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SPEC  TP  CGRAPH I C 

ALUMINUM  0.050 

0.100 

0.010 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

BARIUM 

C.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTh 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

BCRCN 

0.200 

0.100 

0.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

C ADM  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

u.o 

0.0 

0.0 

0.0 

CALCIUM 

99999.000 

10.000 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CES  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

CHROMIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.001 

0.010 

0.001 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

DYSRKOSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROP I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HOLM IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

U  .0 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

I  KCN 

C.  200 

0.  100 

0.050 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.001 

0.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

LITHIUM 

0.0 

0.0 

0.0 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999.000 

10.000 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

C.001 

0.020 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

NICKEL 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLAT  I NUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

POTASSIUM 

2.000 

0.050 

0.  100 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.400 

0.0 

0.0 

0.300 

0.0 

0.0 

0.0 

0.0 

0.0 

RHEN IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

G.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

SILICON 

5.000 

10.000 

20.000 

5.  OCO 

0.0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

SILVER 

0.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SODIUM 

99999. OCO 

99999.000 

99999. COO 

99999. OCO 

0.0 

0.0 

0.0 

0.0 

0.0 

JX-*  Q 

r 
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SAMPLES  1  2 


STKCNTIUM 

1.000 

0.050 

TANTALUM 

0.0 

0.0 

TER3IUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.010 

0.0 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTEKBIU.M 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

WATER 

DUALITY 

ANALYSIS 

3 

4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.010 

0.0 

0.0 

0.0 

o 

• 

o 

o 

* 

o 

RESULTS  -- 

COKE  HOLE 

ID  GS-6 

6 

7 

8 

9 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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J064-741-40  OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  152404.10  Y-  221430.60  Z-  7268.00 

DATE  DRILL  CCMPL-  72074  DATE  CCNV  TO  MONITOR-  82674  AQUIFER  1:  400.00-  720.00FT  AQUIFER  2:  1 060 .00-1 460 .00 F T 


SAMPLES 

1 

2 

3 

4 

5 

DATE 

33075 

42475 

51775 

61075 

71275 

DEPTH 

630.67 

653.28 

645.73 

652.50 

647.31 

TEMP 

58.8 

60.4 

61.0 

60.8 

64.4 

LAB  ID 

LAB  NUM 

8883 

9800 

368 

771 

1239 

METHOD 

3  A 

3  A 

3  A 

3  A 

3 

AQUIF.LOC. 

L 

L 

L 

L 

L 

WET 

ALUMINUM 

-0.100 

0.0 

0.0 

0.0 

0.0 

AMMCN I  A 

0.0 

2 . 100 

1.800 

0.900 

0.700 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

B  IC ARBCNAT 

-0.  100 

-0.  100 

-0. 100 

-0.100 

720.000 

C ADM  IUM 

-0.010 

0.010 

-0.010 

0.010 

-0.010 

CALC IUM 

51 5.000 

510.000 

500. DOO 

450.000 

115.000 

CAR  BONATE 

316C.000 

70.0 CO 

-0.100 

-0. ICO 

380.000 

chloride 

94.000 

81  .000 

48.000 

55.000 

51.000 

CHROMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0  .010 

COPPER 

0.120 

0.020 

-0. 100 

-0. 100 

-0.100 

FLUORIDE 

-0.050 

0.900 

1 .000 

1.200 

26.000 

HYDROXIDE 

0.0 

890.000 

880. LOO 

0.0 

0.0 

I  kCN 

0.700 

0.190 

0.900 

0.400 

1.600 

LEAD 

1.400 

0.270 

0.400 

0.  100 

0.100 

MAGNESIUM 

-1.000 

-1.000 

2.400 

-1.000 

7.900 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

NI TRATE 

0.500 

0.300 

0.100 

0.400 

0.200 

PHGSPHATE 

-0.  100 

-0. 100 

-0.100 

-0. 100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

SELENIUM 

-0.010 

-  0 . 0 1  0 

-0.001 

-0.010 

-0.010 

SIL  DIOXID 

-0.100 

11.000 

1.  200 

2.  £00 

16.000 

SODIUM 

1850.000 

680.000 

650.000 

480.000 

510.000 

SULFATE 

26.000 

-4.000 

10.000 

-10.000 

35.000 

SULF  IDE 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

C.190 

0.050 

-0.100 

0. 100 

0.100 

GROS  ALPHA 

0.0 

0.0 

3.  700 

7.  500 

7.500 

gross  beta 

0.0 

0.0 

0.0 

0.0 

8. 000 

HARDNESS 

950.000 

1040.000 

126C.000 

1120.000 

320.000 

PH 

12. 200 

8.000 

8.000 

12.200 

11.000 

CONDUCT ANC 

12000.000 

1380. LOO 

9200. 000 

1 1C00.000 

4140.000 

DIS  SOLIDS 

5130.000 

5730.000 

2090.000 

1800.000 

1460.000 

MANGANESE 

-0.050 

0.010 

-0.050 

-0.050 

-0.050 

ALKALINITY 

2595.000 

793  .000 

720.000 

610.000 

900.000 

CYANIDE 

-C.010 

-0.010 

-0.010 

-0.010 

-0 . 0 10 

BORON 

-0.100 

25.000 

-0.010 

0.  500 

1.900 

BARIUM 

-1.000 

-1  .000 

-1.000 

-1.000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

NICKEL 

0.060 

0.0  50 

-0.010 

0.  050 

0.  040 

LITHIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

TOC 

0.0 

6.000 

14.000 

1.000 

0.0 

RBOSP  PROGRESS  REPORi  j 
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# 

WATER  QUALITY  ANALYSIS  RESULTS 


SAMPLES 

1 

2 

3 

4 

5 

SPECTFCGRAPHIC 

ALUMINUM 

0.050 

0.100 

0.0 

0.0 

0.0 

ANTIMONY 

C.O 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

BAnIUM 

0.001 

0.050 

0.0 

0.0 

0.0 

BERYLI UM 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH  . 

0.0 

u.o 

0.0 

0.0 

0.0 

BCJRCN 

0.100 

0.100 

0.0 

0.0 

0.0 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

CALCIUM  • 

0.0 

99999.000 

0.0 

0.0 

0.0 

CERIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

CESIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

CHhQMIUM 

0.0 

0  .0 

0.0 

0.  0 

0.0 

COBOL  T 

0.0 

0  .0 

0.0 

0.0 

0.0 

COLUMBIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.010 

0.0 

0.0 

0.  0 

0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

O.'O 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.  0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM. 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

C.O 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

HOLM IUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

C.O 

0.0 

I  RON 

0.  100 

0.100 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.0 

0.0 

0.0 

0.0 

LIThlUM 

0.0 

0.0 

0.0 

0.0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNES  IUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

MANGANESE 

0.0 

0.100 

0.0 

0.0 

0.0 

MERCURY 

C.O 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.001 

0.050 

0.0 

0.0 

0.0 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

C.  0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

POTASSIUM 

2.000 

5  .000 

0.0 

0.0 

0.0 

PRASEODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

1.400 

0.0 

RHENIUM 

C.O 

0  .0 

0.0 

0.0 

0.0 

RHODIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SILICON 

10.000 

10.000 

0.0 

0.0 

0.0 

SILVER 

0.000 

0.0 

0.0 

0.0 

0.0 

SODIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

CORE  HOLE  ID  GS-6 
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WATER 

QUALITY 

ANALYSIS  RESULTS 

SAMPLES 

1 

2 

3 

A 

5 

STRONTIUM 

0.0 

0.100 

0.0 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

0.0 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

THORIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

THULIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

TIN 

0.0 

0.0 

0.0 

o.c 

0.0 

TITANIUM 

0.005 

0.0 

0.0 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

0.  0 

0.  0 

0.0 

URANIUM  ' 

0.0 

0.0 

0.0 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

YTTRIUM  • 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

C.010 

0.0 

0.0 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

0.0 

o.c 

0.0 

CORE  HOLE  ID  GS-8 


[ 


RBOSP  PROG 


r?  c  c  Q  1 
ntioo  » 


I  l  i 


— V 

J 


09/26/75 


WATER  wUALITY  ANALYSIS  KESULTS 


COKE  HOLE  ID  GS-9 


JOfc#  -74 1-40 
DATE  DRILL 


SAMPLES 

DATE 

DEPTH 

TEMP 

LAB  ID 

LAB  NUM 

METHOD 

AQUIF.LOC. 

WET 

ALUMINUM 

AMMONIA 

ARSENIC 

6ICARB0NAT 

CALM IUM 

CALCIUM 

CARBONATE 

chloride 

CHROMIUM 

COPPER 

FLUORIDE 

HYDROXIDE 

I*CN 

LEAD 

MAGNESIUM 

MERCURY 

NITRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SIL  DIOXID 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GROS  ALPHA 
GROSS  BETA 
HARDNE  SS 
PH 

CCNDUCTANC 

DIS  SOLIDS 

MANGANESE 

ALKALINI TY 

CYANIDE 

BORCN 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


PAG 


OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  155213.00  Y-  223771. BO  Z-  7132.00 
CCMFL-  91274  DATE  CCNV  TO  MONITOR-  10275  AQUIFER  1:  410.00-  610.0CFT  AQUIFER  2:  1070.00- 1240. OOF T 


1 

2 

3 

4 

5 

33175 

33175 

42675 

42675 

51575 

322.94 

494.46 

323.39 

516.74 

323.24 

52.7 

53.8 

53.6 

55.4 

54.5 

8778 

8777 

9802 

9801 

370 

3 

3  A 

3 

3  A 

3 

U 

L 

U 

L 

U 

-0.  100 

-0. 100 

0.0 

0.0 

0.0 

0.400 

0.200 

0.200 

0.  120 

0.200 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

760.000 

420. COO 

205.000 

300.000 

760.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

145.000 

36.000 

135.000 

20.000 

200.000 

-0.100 

-0.100 

-0.100 

66.  COO 

-0. 100 

1  5.0C0 

17.000 

14.000 

19.000 

21. COO 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.020 

0.020 

-0.100 

0.400 

1  .000 

0.400 

2.100 

0.300 

0.0 

0.0 

0.0 

0.0 

0.0 

3.000 

0.720 

5.000 

0.730 

4.200 

0.020 

0.020 

0.200 

C.  150 

0.400 

50.000 

59.000 

50.000 

43.000 

17.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.  200 

0.200 

0.300 

C.  300 

-0.100 

-0.100 

-0. 100 

-0. 100 

-0.  100 

-0.100 

C.O 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

56.000 

7.200 

53.000 

7.100 

51 . 000 

265.000 

155.000 

120. COO 

165.000 

270.000 

400.000 

290.000 

500.000 

185.000 

400.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 100 

0.100 

0.120 

0.110 

0.600 

0.0 

0.0 

6.600 

0.0 

8.300 

0.0 

0  .0 

0.0 

0.0 

0.0 

56  5.000 

330.000 

550.000 

230.000 

570.000 

6.600 

o.AOO 

5.600 

7.  200 

6.  800 

1510. COO 

1010.000 

1100. C 00 

1100.000 

1640.000 

1310.000 

770.000 

980.000 

650.000 

1310.000 

0.230 

0.110 

0.150 

-0.050 

0.  100 

625.000 

345 .000 

170.000 

299.000 

710.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.500 

0.4  00 

-0.100 

0. 1C  0 

-0.010 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

0.040 

0.020 

0.0  20 

-  G. 0 1 0 

-0.010 

-0.010 

-0.010 

0.030 

0.010 

0.C20 

c.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.  COO 

6.000 

13.000 

6 

7 

8 

9 

10 

51575 

61275 

61275 

71275 

71275 

509.66 

323.80 

514.30 

510.94 

316.95 

56.  1 

54.0 

55.7 

62.6 

65.3 

369 

773 

772 

1240 

1241 

3  A 

3 

3  A 

3 

3 

L 

U 

L 

L 

U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.300 

0.300 

0.300 

0.700 

0.400 

-0.010 

-0.010 

-0.010 

-0.010 

0.020 

420.000 

700.000 

390.000 

1090.000 

630.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

29.000 

160.000 

18.000 

6.  600 

1 15.000 

46.000 

-0.100 

54.000 

48.000 

-0.100 

17.000 

11.000 

11.000 

21.000 

9.600 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

-0.100 

-0.100 

-0. 100 

2.300 

0.400 

2. 900 

19.000 

0.400 

0.0 

0.0 

0.0 

0.0 

0.0 

1.700 

7.900 

2.500 

1.300 

8.400 

0.600 

0.100 

0.200 

0.040 

0.100 

29.000 

53.000 

25.000 

11.000 

62.000 

-0.010 

-0.010 

-0.010 

-0  .002 

-0.002 

0.200 

0.200 

0.200 

0.200 

1.600 

-0.100 

-0.100 

-0.100 

0.100 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

3.500 

49.000 

4.300 

8 .70  0 

48.000 

190.000 

205.000 

160.000 

520.000 

240.000 

150.000 

320.000 

95  .000 

55.000 

460.000 

0.0 

0.0 

0.0 

0.0 

0.0 

-0. 100 

15.000 

0.600 

-0. 100 

0.  300 

3.500 

11.000 

0.0 

5.80  0 

5.200 

0.0 

0.0 

0.0 

0.0 

0.0 

190.000 

625.000 

150. OCO 

60.000 

545.000 

7. 4  0  0 

6 .  400 

7.100 

7.300 

7.000 

970.000 

1650.000 

960.000 

1 711.000 

1311.000 

630.000 

1150.000 

560.000 

1240.000 

1250.000 

-0.050 

C.300 

-0.050 

-0.050 

-0.050 

376.000 

575.000 

364.000 

929.000 

5  15.000 

-0.010 

-0 . 0 10 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.200 

0.800 

0.  100 

-1.000 

-1.000 

-  1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-O.OiO 

0.030 

0.020 

0.030 

0.040 

0.0 

0.0 

0.0 

0.0 

0.  0 

1 5.000 

34.000 

3.000 

0.0 

0.0 

pnnqp 
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WATER  QUALITY 

ANALYSIS 

RESULTS 

SAMPLES 

1 

2 

3 

A 

5 

SPECTRCGRAPHIC 

ALUMINUM 

0.  100 

0.100 

0. 100 

0.050 

0.0 

0.0 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

BAF IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

BGRCN 

1.000 

2.000 

0.100 

0.5C0 

0.0 

0.0 

C ACM IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CALCIUM  . 

9  999  c . 000 

99999.000 

99999.000 

99999.000 

0.0 

0.0 

CERIUM 

0.0 

U  .0 

0.0 

0.0 

0.0 

0.0 

CESIUM 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBOLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMB IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COPPER 

0.010 

0.020 

0.0 

0.0 

0.0 

0.0 

DYSPROSI UM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

GALL IUM 

c.o 

0.0 

0.0 

0.0 

0.  0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

'  GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

HOLMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

INDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

C.  100 

0.100 

0.050 

0.  500 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LUTET IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999. 0C0 

99999.000 

99999.000 

99999.000 

0.0 

0.0 

MANGANESE 

C.010 

0.010 

0.0 

0.050 

0.0 

0.0 

MERCURY 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

c.o 

0.001 

0.0 

0.010 

0.0 

0.0 

NEODYMIUM 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

c.o 

0.0 

0.0 

0.  0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

1.000 

1 .000 

0. 100 

0.500 

0.0 

0.0 

PRASEOCYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

0.0 

0.200 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHCDIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

RUBIDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMARIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

SCANDI UM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

c.o 

0  .0 

0.0 

0.0 

0.0 

U.O 

SILICON 

2. COO 

5. COO 

10.000 

20.000 

0.0 

0.0 

SILVER 

0.0 

0.000 

c.o 

0.0 

0.0 

0.0 

1  SODIUM 

99999.000 

99999. UOO 

999°9.000 

99999. OCO 

0.0 

0.0 

CORE  HOLE  ID  GS-9 
7  8 


10 
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o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

u.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

U.O 

0.0 

0  .0 

0.0 

0. 200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

.0.-.C  .  . . 

I  RBGSP 

- i = 

I-.  /*■»  V”>  !  ■>  ;• 

r  rlubi  u 


JO 
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SAMPLES 

1 

2 

STRONTIUM 

C.500 

1.000 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THCjKIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

c.o 

0.0 

TITANIUM 

0.010 

0.010 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTk IUM 

0.0 

0.0 

ZINC 

0.0 

0.010 

ZIRCONIUM 

c.o 

0.0 

WATER 

QUALITY 

ANALYSIS 

RESULTS  - 

3 

4 

5 

6 

0.0 

0. 100 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CORE  HOLE 

ID  GS-9 

7 

8 

9 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HAGE^42 
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WATER  QUALITY 

ANALYSIS 

RFSlTPfs  " 

CORE  HOLE 

ID  GS-10 

JHR  rf -741-40 

OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  162483.60  Y- 

221691.60  Z 

7006.00 

DATE  DRILL  CCMPL- 1001 7^  DATE  CONV  TO  MONI  TOR -1 11  674 

AQUIFER 

1:  640.00 

-  820.00FT  AQUIFER 

2:  1380.00 

-1600  .OOFT 

SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DATE 

33175 

33175 

42775 

42775 

50975 

50975 

61175 

61175 

71375 

71375 

DEPTH 

271.7^ 

341.20 

341.09 

393.92 

341.76 

389.30 

391.90 

344.50 

387.65 

341.05 

TEMP 

52.7 

52.7 

55.4 

55.4 

55.4 

6  5.4 

55.4 

56.3 

59.0 

5  5.4 

LAB  ID 

LAB  NUM 

8779 

8780 

9804 

9803 

9524 

9923 

774 

775 

1242 

1243 

METHOD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

AQUIF.LCC. 

L 

U 

U 

L 

U 

L 

L 

U 

L 

U 

WET 

ALUMINUM 

-C. 100 

-0.100 

0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

0.0 

AMMONIA 

0.0 

0.0 

0.370 

-0. 100 

0.^00 

0.120 

0.300 

0.600 

0.60  0 

0.  500 

ARSENIC 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-O.OID 

-0.010 

-0.010 

-0.010 

BICARBCNAT 

102  5.000 

8  7  0  .  U  0  0 

925.000 

93  5.000 

880.000 

1070.000 

1010.000 

730.000 

1340.000 

830.000 

CADMIUM 

-C.010 

-0.010 

-0.010 

-0.010 

0.020 

0.010 

-0.010 

-0.010 

-0.010 

-0.010 

CALCIUM 

98.000 

170.000 

175.000 

62.000 

260.000 

98.000 

45.000 

190.000 

15.000 

130.000 

CARBONATE 

-0.100 

-0.100 

-0. 100 

54.000 

-0.100 

5.800 

48.000 

48.000 

42.000 

-0. 100 

CFLOr  IDE 

24.000 

15.000 

13.000 

28.000 

21.000 

34.000 

36.000 

1A-.000 

25.000 

9.600 

CHPCMIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.050 

-0.050 

-0.010 

-0.010 

-0.010 

-0.010 

COPPER 

-0.  010 

-0.010 

-0.010 

0.020 

-0.100 

-0.100 

-0.100 

-0.100 

-0.100 

-0. 100 

FLUCKIDE 

2.000 

0.600 

0.600 

5. COO 

0.600 

6.400 

6.000 

1.000 

24.000 

0.600 

HYDRCX  IDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.110 

0.050 

3.600 

3.500 

6.900 

9.  100 

6.600 

5 . 100 

6.800 

8.  100 

LEAD 

-0.010 

-0.010 

0.230 

C.  500 

0.070 

0.420 

0.200 

0.060 

3.200 

0.500 

MAGNESIUM 

9^.000 

105.000 

110.000 

105.000 

110.000 

79.000 

83.000 

100.000 

35.000 

140.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

-0.002 

NITRATE 

0.200 

0.200 

1.100 

0.  7C0 

0.600 

1.200 

0.^00 

4.  500 

0.200 

0.200 

PHOSPHATE 

-o. iou 

-0.100 

-0.  100 

-0. 100 

-0.100 

-0.100 

-0.100 

-0.100 

-0. 100 

-0.100 

POTASSIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

32.000 

58.000 

57.000 

25.000 

54.000 

23.000 

21.000 

52.000 

14.000 

56.000 

SODIUM 

4 1  C  .  0  0  0 

365.000 

330.000 

4^-0.000 

280.000 

360.000 

410.000 

350.000 

600.000 

380.000 

SULFATE 

580.000 

800.000 

770.000 

500.000 

800.000 

410.000 

370.000 

800.000 

155.000 

900.000 

,  SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

C.  100 

0.100 

0.040 

0.500 

-0.100 

0.  800 

0.900 

0.800 

0.500 

0.100 

GROS  ALPHA 

0.0 

0.0 

0.0 

0.300 

0.0 

2.200 

5.700 

6.500 

3.700 

1.600 

GROSS  BETA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HARDNESS 

630.000 

845.000 

890.000 

580.000 

1110.000 

570.000 

450.000 

890.000 

180.000 

900.000 

PH 

6.  800 

6.800 

6.600 

7.200 

6.800 

7.000 

7.000 

6.000 

7.400 

6.  800 

CONDUCT  ANC 

2038.000 

2140.000 

2470.000 

230  0.00  0 

2^60.000 

1920.000 

2300.000 

2610.000 

2399.000 

2368.000 

DIS  SOLIDS 

1740.000 

1940  .000 

1910.000 

1680.000 

1560.000 

15 80. COO 

1520.000 

1920.000 

1570.000 

2030.000 

MANGANESE 

0.  190 

0.  1 10 

0.050 

0.050 

0.020 

0.080 

0.060 

0.050 

0.050 

0.050 

ALKAL  INITY 

840.000 

715.000 

760.000 

805. COO 

720. 000 

884.700 

324.000 

639.000 

1124.000 

680.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BQRCN 

0.  800 

0.500 

0.200 

0.400 

0.800 

1.300 

l.COO 

-0.010 

1.000 

0.  200 

BARIUM 

-1.000 

-1  .000 

-1.000 

-l.OCO 

-1.000 

-1.000 

-1.000 

-1.000 

-1  .000 

-1.000 

SILVER 

0.020 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.  010 

NICKEL 

-  C  .  0 1 0 

-0.010 

0.0  30 

0.030 

0.010 

-0.010 

0.040 

0.040 

0.050 

0.050 

LITHIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOC 

c.o 

0.0 

3.000 

5.000 

3.000 

7.00  0 

32.000 

3.000 

0.0 

0.0 

PAGb4*'3 
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SAMPLES 


1  2 


WATER  QUALITY  ANALYSIS  REsWTtS  —  CORE  HOLE  ID  GS-10 
3  4  5  6  7  8 


9  10 


SPECTPCGRAPHIC 


ALUMINUM 

0.  100 

0.050 

ANTIMONY 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

BARIUM 

0.0 

0.0 

3ERYLIUM 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

BORON 

0.500 

0.100 

CADMIUM 

0.0 

0.0 

CALC IUM 

99595.000 

59999.000 

CEk IUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

COBCLT 

0.0 

0.0 

COLLMBIUM 

c.o 

0.0 

COPPER 

0.010 

0.005 

DYSPROSIUM 

0.0 

0  .0 

ERBIUM 

0.0 

0.0 

EUhOR IUM 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

GOLD 

0.0 

0.0 

HAFN IUM 

0.0 

0.0 

HOLM IUM 

0.0 

0.0 

INDIUM 

0.0 

0.0 

IRID  IUM 

0.0 

0.0 

IRON 

0.100 

0.100 

LANTHANUM 

0.0 

0.0 

LEAD 

0.0 

0.0 

LITHIUM 

0.0 

0.100 

LUTETIUM 

0.0 

0.0 

MAGNES IUM 

99995.000 

99999 .000 

MANGANESE 

0.0 

0  .010 

MERCURY 

0.0 

0.0 

MOLYBDENUM 

0.001 

0.001 

NEODYMIUM 

0.0 

0.0 

NICKEL 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

POTASSIUM 

2.000 

2.000 

PR  AS  BODY MI 

0.0 

0.0 

KAO  IUM 

0.0 

0.200 

RHENIUM 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

SCANDIUM 

0.0 

0-0 

SELENIUM 

c.o 

0 . 0 

SILICON 

5.000 

5.000 

SILVER 

0.001 

0.000 

so: T  um 

99995. OCO 

95959.000 

0.  500 

0.  100 

0.500 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.200 

C.  200 

0.500 

0.0 

0.0 

0.0 

99959.000 

55595.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.100 

0.100 

0.020 

0.0 

0.0 

0.0 

0.0 

0.  c 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

59599. 000 

55999. 000 

59559.000 

0.100 

0.050 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.100 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  100 

2.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10. coo 

10.000 

2.000 

0.0 

0.0 

0.001 

99999.000 

55999.000 

5.000 

0.100  O.U  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.500  0.0  0.0 

0.0  0.0  0.0 

99999.000  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  o.o 

0.0  0.0  0.0 

0.010  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  o.o 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.010  0.0  0.0 

0.0  o.o  0.0 

0.001  0.0  o.o 

0.010  0.0  0.0 

0.0  0.0  0.0 

99999.000  0.0  0.0 

0.100  o.o  o.o 

0.0  0.0  0.0 

0.001  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  o.o 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 

2.000  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.100 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  o.o 

0.0  0.0  0.0 

0.0  o.o  o.o 

0.0  o.o  o.o 

0.0  O.o  0 . 0 

5.000  0.0  0.0 

0.0  0.0  0.0 

5.000  0.0  0.0 


0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.U 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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WATER 

quality 

ANALYSI S 

RESULTS  -- 

CORE  HOLE 

ID  GS-10 

SAMPLES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

STRONTIUM 

1.000 

0.100 

0.100 

0.  100 

0.  100 

0.  100 

0.0 

0.0 

0.0 

0.0 

TANTALUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TEkE IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THORIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

THULIUM 

0.0 

0.0 

0.  0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

TIN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TITANIUM 

0.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

URANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

VANADIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

c.o 

0.0 

0.0 

0.  200 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10 
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DATE  DRILL 


WATER  QUALITY  ANALYSIS  RESULTS  —  CORE  HOLE  ID  GS-11 

OWNER-RIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  154019.50  Y-  215731.70 
CCMPL- 10  1274  DATE  CCNV  TO  MCN I  TOR-1  12074  AQUIFER  1:  670.00-  91U.0CFT  AQUIFER 


7341.00 

1350. 00-1480. OOFT 


SAMPLES 

1 

2 

3 

4 

c 

DATE 

33175 

33175 

42775 

42775 

50975 

DEPTH 

467. 64 

701.21 

478.90 

718.00 

470.60 

TEMP 

55.4 

58.6 

55.4 

58.1 

57.5 

LAB  ID 

LAB  NUM 

8782 

8781 

9926 

9925 

9928 

METHOD 

3 

3  A 

3 

3  A 

3 

A  .U  I  F . LOC . 

U 

L 

U 

L 

U 

WET 

ALUMINUM 

-0.100 

-0.010 

0.0 

0.  C 

0.0 

AMMCNI A 

0.0 

0.0 

0.780 

0.  120 

0.340 

ARSENIC 

-0.010 

0.0 

-0.010 

-0.010 

-0.010 

BICAKBONAT 

395.000 

390.000 

500. COO 

550.000 

420.000 

CADMIUM 

-0.010 

-0.010 

-0.010 

0.010 

0.010 

CALCIUM 

22.000 

14.000 

56.000 

23.000 

26.000 

CARBONATE 

12.000 

60.000 

5.800 

11.000 

4.  800 

CHLORIDE 

1  7.000 

3.300 

17.000 

21.000 

14.000 

CHROMIUM 

-0.010 

-0.010 

-0.050 

-0.050 

-0.050 

CCFPER 

-0.010 

-0.010 

-0.100 

-0.  ICO 

-0.  100 

FLUORIDE 

2.500 

10.000 

1.800 

11.000 

2.700 

HYDKOX  IDE 

0.0 

0.0 

0.  0 

0.0 

0.0 

IRCN 

0.100 

-0.050 

4.200 

2.  400 

4.500 

LEAD 

0.030 

0.070 

0.  600 

1.000 

0.050 

MAGNES  IUM 

29.000 

20.000 

54. OCO 

23.000 

38.000 

MERCURY 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

NITRATE 

C.300 

0.200 

0.400 

0.  700 

0.300 

PHOSPHATE 

-C. 100 

-0.100 

-0.100 

-0.  If  0 

-0. 100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

-C.010 

-0.010 

-0.010 

-0.010 

-0.010 

SIL  DIGXID 

18.000 

3  .600 

26.000 

2.500 

18.000 

SODIUM 

225.000 

215.000 

255.000 

220.000 

230  .000 

SULFATE 

260  .000 

130.000 

400.000 

90. COO 

290.000 

SULFIDE 

0.0 

0.0 

0.0 

0.0 

0.0 

ZINC 

-0.100 

-0.100 

0.700 

0.200 

0.300 

GKOS  ALPHA 

0.0 

0.0 

0.0 

2.  900 

0.0 

GPOSS  BETA 

0.0 

0.0 

0.0 

0.0 

0.0 

HARDNESS 

175.000 

115.000 

360.000 

150.000 

220.000 

PH 

7. 200 

7.500 

7.000 

7.  800 

6.800 

CONDUCTANC 

979.000 

92  3  .COO 

1480.000 

1020.000 

1220.000 

DIS  SOLIDS 

780.000 

650. GOO 

1060.000 

660.000 

830.000 

MANGANESE 

0.110 

-0.050 

0.060 

0.010 

0.050 

ALKALINITY 

334. 800 

369.000 

440.000 

459.000 

343.900 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

BCPCN 

0.700 

0.800 

0.900 

0.940 

0.800 

BARIUM 

-1  .GOO 

-1.000 

-1.000 

-1.000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

NICKEL 

-0.010 

-0.010 

0.010 

-0.010 

0.010 

LITh  IUM 

c.o 

0.0 

0.  0 

0.0 

0.0 

TOC 

0.0 

0.0 

1.000 

4.000 

1.000 

6 

50975 

719.90 

59.9 

9927 
3  A 

L 


0.0 
0.120 
-0.010 
530.000 
-0.010 
13.000 
13.000 
21.000 
-0.050 
-0. 100 
12.000 
0.0 
8.700 
0.800 
19.000 
-0.010 
1  .200 
-0.100 
0.0 

-0.010 

2.500 

225.000 

63.000 

0.0 

0.500 

0.0 

0.0 

110.000 

7.400 

995.000 

640.000 

0.050 

441.000 

-0.010 

1.000 

-1.000 

-0.010 

0.020 

0.0 

4.000 


7 

61175 

468.60 

57.6 

777 

3 

U 


0.0 
0.300 
-0.010 
350.000 
-0.010 
30.000 
30.000 
15.000 
-0.010 
-0.100 

2.900 
0.0 
4.  300 
0.200 
31  .000 
-0.010 
0.200 
-0.100 
0.0 

-0.010 

19.000 

230.000 

260.000 

0.0 

0.900 

2.900 

0.0 

200  .000 
6.100 
1  150. COO 
790.000 
0.100 
310.000 
-0.010 
0.  200 
-1.000 
-0.010 
0.020 
0.0 
4.000 


8 

61175 

721.40 

59.2 

776 
3  A 

L 


0.0 
0. 300 
-0.010 
520.000 
-0.010 
1 1.000 
48.000 

9.600 
-0.010 
-0.100 
11.000 

0.0 

4.600 
1.000 

20.000 

-0.010 

0.200 

-0.100 

0.0 

-0.010 

5.800 

225.000 

35.000 

0.0 

0.500 

1.900 

0.0 

110.000 

6.500 

1050.000 

625.000 

0.050 

464.000 

-0.010 

-0.010 

-1.000 

-0.010 

0.020 

0.0 

4.000 


9 

71375 

718.81 

65.3 

1244 

3 

L 


0.0 

0.800 

-0.010 

1990.000 

-0.010 

6.600 

60.000 

88.000 

-0.010 

-0.100 

32.000 

0.0 
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JOB  #-74 1-40  OWNER-RID  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  155^16.40  Y-  217335.40  Z- 

DATE  DRILL  CCMPL-  81574  DATE  CONV  TO  MONITOR-112374  AQUIFER  1*  580.00-  620.00FT  AQUIFER  2 
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CHRGMIUM 

0.0 
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0.0 

DYSPROSIUM 

0.0 

0.0 

0.0 
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0.0 
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0.0 

0.0 
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0.0 

0.0 

0.0 
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C.O 

0.0 
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- 
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0.0 
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0.020 
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0.  0 

0.0 

LITHIUM 

0.010 

0.010 

0.020 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 
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0.0 
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0.0 
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WATER 

QUALITY  ANALYSIS  RESULTS  —  CORE  HOLE 

ID  GS-15 

JOB  -74 1-40 
DATE  DRILL 

OWNER 

COMPL- 102874 

-RIO  BLANCO  OIL  SHALE  PROJECT 
DATE  CON V  TO  MG N  I  TOR-1 2 307 4 

LOCATIONS: 
AQUIFER  l: 

X-  162945 
600.00- 

.30  Y-  215066.80 
700. OOFT  AQUIFER 

SAMPLES 

1 

2 

3 

4 

5 

6 

7 

6 

DATE 

DEPTH 

TEMP 

3317  5 
344.56 

53.6 

33175 

275.33 

51.8 

42775 
360. 90 
55.4 

42775 

275.00 

53.6 

50975 

361 .40 

63.0 

50975 

275.00 

55.0 

61175 

363.70 

56.3 

61175 

276.10 

56.8 

LAB  ID 

LAB  NUM 
METHOD 

AQUI F. LOC. 

6785 

3A 

L 

8786 

3A 

U 

9938 

3  A 

L 

9939 

3A 

U 

9940 

3A 

L 

9941 

3  A 

U 

880 

3  A 

L 

881 

3  A 

U 

6980.00 

1300.00- 


9 

71375 

361.07 

63.5 

1338 

3 

L 


WET 

ALUMINUM 

AMMONIA 

ARSENIC 

BICARBONAT 

C ACM  IUM 

CALCIUM 

CAFBONATE 

CHLORIDE 

CHRCMIUM 

COPPER 

FLUCRIOE 

HYDROXIDE 

IkON 

LEAD 

MAGNESIUM 

MERCURY 

nitrate 

PHOSPHATE 
POTASSIUM 
SELENIUM 
SIL  DIOXID 
SODIUM  ' 
SULFATE 
SULFIDE 
ZINC 

GROS  ALPHA 
GROSS  dETA 
HARDNESS 
PH 

CONDUCT  ANC 
DIS  SOLIDS 
MANGANESE 
alkalinity 

CYANIDE 

BOkON 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


-0. 100 

-0.100 

0.0 

0.0 

0.0 

-0.100 

-C.010 

-0.010 

-0.010 

555.000 

-0.100 

475.000 

-C.010 

-0.010 

-0.010 

69-000 

5.300 

62.000 

-0.100 

120.000 

36.000 

9.700 

43.000 

11.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0. ICO 

0.400 

0  .400 

0.400 

0.0 

0.0 

0.0 

-0.050 

-0.C50 

2.800 

-C.01C 

-0.010 

0.280 

14C.L00 

15.000 

135.000 

-0.010 

-0.010 

-0. U10 

C.200 

0.300 

0.200 

-0. 100 

-0.  100 

-0. 100 

C.C 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

5.000 

3.  500 

8.  100 

210.000 

300.000 

235. CCO 

710.000 

440.000 

740.000 

0.0 

0.0 

0.0 

-0. 100 

-0.100 

0.300 

0.0 

0.0 

1.500 

0.0 

0.0 

0.0 

7*0. COO 

76.000 

705.000 

7.200 

10.200 

6.  900 

1563. COO 

1*45.000 

2080.000 

1420.000 

930.000 

1460.000 

0.300 

-0.050 

0.150 

455. COO 

98.000 

420. GOO 

-0.010 

-0.010 

-0.010 

0.500 

0.500 

0.050 

-1.000 

-1.000 

-1.000 

0.020 

-0.010 

-U.OIO 

-0.010 

-0.010 

0.030 

0.0 

0.0 

0.0 

0.0 

0.0 

3.000 

0.0 

0.0 

0.0 

-0.  ICO 

0.400 

-0.100 

0.0 

-0.010 

-0.010 

43.000 

495.000 

-0.100 

-0.010 

-0.010 

-0.010 

17.000 

83.000 

4.100 

145. COO 

24.000 

190.000 

10. COO 

8.600 

35.000 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

-0.100 

1.400 

0.400 

0.  900 

0.0 

0.0 

0.0 

0.280 

3.000 

1.100 

0.  300 

0.  *90 

0.290 

66.000 

120.000 

35.000 

-0.010 

-0.010 

-0.010 

C.3G0 

-0. 100 

0.*00 

-0. 100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

12.000 

7.400 

2.200 

190.000 

220.000 

265.000 

385. OCO 

700.000 

360.000 

0.0 

0.0 

0.0 

C.  300 

0.300 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

310. COO 

705.000 

1 50.000 

8.000 

6.500 

8.000 

1490. COO 

1990.000 

1240.000 

780. OCO 

1410.000 

890.000 

-0.050 

0. 140 

-0.050 

155. COO 

425.000 

155.000 

-0.010 

-0.010 

-0.010 

0.060 

0.070 

0.080 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

0.020 

0.020 

0.150 

0.0 

0.0 

0.0 

2.000 

4.000 

4.000 

0.0 

0.0 

0.0 

0.200 

0.200 

1.400 

-0.010 

-0.010 

-0.010 

440.000 

-0.100 

2280.000 

-0.010 

-0.010 

-0.010 

38. C  00 

0.800 

17.000 

.  30.000 

290.000 

235.000 

14.000 

40.000 

48  .000 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

-0.100 

0.700 

0.300 

85.000 

0.0 

0.0 

0.0 

*.000 

0.500 

4.500 

0.080 

0.200 

0.300 

125.000 

3.400 

29.000 

-0.010 

-0.010 

-0.002 

0. 100 

0.800 

0.100 

-0.100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

10.000 

7.900 

11.000 

260.000 

360.000 

1220.000 

700.000 

240.000 

180.000 

0.0 

0.0 

0.0 

0.200 

0.100 

0.300 

3.000 

1.800 

20.000 

0.0 

19.000 

*0.000 

615.000 

16.000 

160.000 

7.100 

8.000 

7.600 

2060.000 

1830.000 

4388  .000 

1400.000 

1040.000 

2950.00 0 

0.100 

-0.050 

-0.050 

385.000 

36.000 

2050.000 

-0.010 

-0.010 

-0.010 

0.070 

0.040 

4.40  0 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

0.020 

0.0  20 

0.06  0 

0.0 

0.0 

0.0 

7.000 

7.000 

0.0 

1400. OOFT 


10 

71375 

275.04 

60.4 

1339 

3 

U 


0.0 
0.  200 
-0.010 
325.000 
-0.010 
30.000 
90.000 
14.000 
-0.010 
-0. 100 
2.400 
0.0 
2.  800 
0.900 
36.000 
-0.002 
0.200 
0.100 
0.0 

-0.010 

2.600 
260.000 
320.000 
0.0 
0.100 
0.  600 
7.000 
225.000 
7.  200 
1380.000 
900.000 
0.  070 
339.000 
-0.010 
0.100 
-1.000 
-0.010 
0.030 
0.0 
0.0 
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1 
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WATER  QUALITY 

ANALYSIS 

RESUlTS  — 

SAMPLES 

1 

2 

3 

4 

5 

6 

SPEC  TRCGP  APH I C 

ALUMINUM 

0.010 

0.010 

0.  100 

0.010 

0.010 

0.500 

ANTIMONY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BA* IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

BQRCN 

C.  100 

0.100 

0.100 

0.  100 

0.  500 

0.100 

CADMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CALC IUM 

99999. CCO 

99999.000 

99999.000 

1.000 

99999.000 

99999.000 

CERIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CESIUM 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

C0B0LT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLL MB IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ccrpek 

0.010 

0.005 

0.010 

0.001 

0.0 

0.010 

DYSPROSIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GALL IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

HAFN IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HGLMIUM 

0.0 

0.0 

0.0. 

0.0 

0.0 

0.0 

INDIUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

I  RON 

0.200 

0.050 

0.020 

0.050 

0.010 

0.010 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.0 

0.0 

0. 100 

0.0 

0.100 

LITHIUM 

0.001 

0.010 

0.0 

0.0 

0.100 

0.010 

LUTET IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNES  IUM 

99999.000 

99999.000 

99999.000 

99999.000 

99999.000 

99999.000 

MANGANESE 

0.010 

0.010 

0.050 

0.0 

0 . 100 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MOLYBDENUM 

0.001 

0.0 

0.001 

0.001 

0.010 

0.050 

NEODYMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLAT  I NUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

0.0 

2.000 

0.100 

0.0 

0.100 

5.000 

PRASEODYMI 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

RADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHEN I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHODIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUB  I 01 UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SAMAR IUM 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

SCANDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O 

o 

SILICON 

5.000 

10  .0  00 

10.000 

10. coo 

10.000 

10.000 

o 

SILVER 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IM 

Z 

z 

z 

SODIUM 

10.0C0 

99999. COO 

99999. COO 

99999. CCO 

99999.000 

99999.000 

CORE  HOLE  ID  GS-15 


PAGd^;6 


7  8  9  10 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.G 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 

0.0 _ 

f~RBOSP  T^GRFPP 
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SAMPLES 

1 

STRONTIUM 

C.100 

TANTALUM 

0.0 

TEkB IUM 

0.0 

THALLIUM 

0.0 

THORIUM 

c.o 

THULIUM 

0.0 

TIN 

0.0 

T ITANIUM 

0.001 

TUNGSTEN 

0.0 

URANIUM 

c.o 

VANADIUM 

c.o 

YTTERBIUM 

0.0 

YTTR IUM 

c.o 

ZINC 

0.0 

ZIRCONIUM 

0.0 

0.100 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0  .005 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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3  4  5 

0.0  0.0  0.100 

0.0  O.o  O.o 

o.o  o.o  o.o 

o.o  o.o  o.o 

o.o  o.o  o.o 

O.o  O.o  O.o 

O.o  0.0  o.o 

0.0  O.o  O.o 

0.0  0.0  O.o 

o.o  o.o  O.o 

0.0  0.0  0.0 

o.o  o.o  o.o 

O.o  0.0  o.o 

0.010  o.o  o.o 

o.o  o.o  O.o 


7  8 


0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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WATER  QUALITY  ANALYSIS  RFSULTS 


CORE  HOLE  ID  GS-16 
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I 


J0B*-741-40  OWNEP-RIO  BLANCO  OIL  SHALE 

DATE  OKILL  CCMPL-113074  DATE  CCNV  TO  MONITOR- 


PROJECT  LOCATIONS: 
0  AwUlFEK  1: 


X-  155352.57  Y-  217387.19  Z- 
580.00-  620 .OOF  T  AQUIFER  2: 


0.0 

1280. 00-1430. OOFT 


SAMPLES  1 

DATE  50975  | 

DEPTH  0.0 

TEMP  60.8 

LAB  ID 

LAB  NUM  170 

METHOD  3 

Av.UIF.LOC.  L 


WET 


ALUMINUM 

0.0 

AMMONIA 

1.4C0 

ARSENIC 

-C.01  0 

BICAkBGNAT 

242C.000 

CADMIUM 

-0.010 

CALCIUM 

17.000 

CARBONATE 

240.000 

CHLORIDE 

160. OCO 

CHFOMIUM 

0.0 

COPPER 

-C. 1U0 

FLUORIDE 

72.000 

HYDROX  IDE 

0.0 

I  KCN 

1.900 

LEAD 

0.060 

MAGNESIUM 

7.200 

MERCURY 

-0.010 

NITRATE 

-0.1C0 

PHOSPHATE 

-G.  ICO 

POTASSIUM 

0.0 

SELENIUM 

-0.010 

SIL  DIOXID 

14.000 

SODIUM 

1200.000 

SULFATE 

50.000 

SULFIDE 

0.0 

ZINC 

0.100 

GRCS  ALPHA 

7.300 

GROSS  BETA 

c.o 

HARDNESS 

72.000 

PH 

e.ooo 

CONL JCTANC 

416C.000 

DIS  SCLICS 

2950.000 

MANGANESE 

-0.050 

ALKALINITY 

2180.000 

CYANIDF 

-0.010 

BORON 

5.3  00 

BAR IUM 

-1.000 

SILVER 

-0.010 

NICKEL 

C.100 

L  ITH  IUM 

0.0 

.  TCC 

13. COO 

1 

4 


c 


< 


i 


i 


0000-  izr-  NNN 
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SAMPLES  1 


SPECTKCGRAPHIC 


ALUMINUM 

C.100 

ANTIMONY 

0.0 

ARSENIC 

0.0 

BARIUM 

c.o 

BERYL IUM 

0.0 

BISMUTH 

0.0 

BORCN 

C.  500 

C A  DM  IUM 

c.o 

CALCIUM 

10.000 

CERIUM 

c.o 

CESIUM 

0.0 

CHRCMIUM 

0.0 

COBOLT 

c.o 

CCLUMB  IUM 

0.0 

COPPER 

0.001 

DYSPROSIUM 

0.0 

ERBIUM 

0.0 

EUROPIUM 

c.o 

GADOLINIUM 

c.o 

GALL  IUM 

0.0 

GERMANIUM 

0.0 

GOLD 

0.0 

HAFN IUM 

0.0 

HCLMIUM 

0.0 

INDIUM 

0.0 

IRIDIUM 

0.0 

IRCN 

0.020 

LANTHANUM. 

c.o 

LE  AO 

0.0 

LITHIUM 

C.010 

LUTETIUM 

c.o 

MAGNES IUM 

5.000 

MANGANESE 

0.001 

MERCURY 

c.o 

MOLYBDENUM 

0.0 

NEODYMIUM 

c.o 

NICKEL 

0.0 

OSMIUM 

0.0 

PALLADIUM 

0.0 

PLAT INUM 

0.0 

POTASSIUM 

2.0C0 

PRASEODYMI 

0.0 

RADIUM 

0.700 

RHENIUM 

0.0 

RHODIUM 

C-0 

rubidium 

0.0 

RUTHENIUM 

0.0 

SAMARIUM 

c.o 

SC  AN C IUM 

c.o 

SELENIUM 

0.0 

SILICON 

2.000 

SILVER 

0.0 

SODIUM 

99999.000 

t 


NNN  -J23  -0000 


09/26/75 

SAMPLES 

STRONTIUM 

0.0 

TANTALUM 

0.0 

TERBIUM 

c.o 

ThALL IUM 

0.0 

THORIUM 

0.0 

THULIUM 

0.0 

TIN 

0.0 

TITANIUM 

0.0 

TUNGSTEN 

0.0 

UhAN IUM 

0.0 

VANADIUM 

0.0 

YTTERBIUM 

c.o 

YTTRIUM 

0.0 

ZINC 

0.0 

ZIRCONIUM 

0.0 

WATER  UUALITY  ANALYSIS  RESULTS  —  CORE  HOLE  ID  GS-16 
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JOB  *- 74 1-40  OWNEK-kIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS: 

DATE  DRILL  CCMFL-112474  DATE  CONV  TO  MONITOR-  0  AQUIFER  is 


SAMPLES  1 


DATE 

32475 

42975 

DEPTH 

375.00 

368.64 

TEMP 

57.2 

57.2 

LAB  ID 

LAB  NUM 

8156 

176 

METHOD 

3 

3 

AQUI F.LGC. 

L 

L 

WET 

ALUMINUM 

0.390 

0.0 

) 

AMMONIA 

1.  600 

0.600 

ARSENIC 

-0.010 

-0.010 

BICARBCNAT 

840. 000 

710.000 

) 

CADM  IUM 

-0.001 

-0.010 

CALCIUM 

25. COO 

34.000 

CARBONATE 

-0.100 

75. C  00 

) 

CHLORIDE 

19.000 

21.000 

CHROMIUM 

-0.010 

0.0 

COPPER 

C.010 

-0.100 

) 

FLUORIDE 

A  .000 

6.000 

HYDROXIDE 

0.0 

0  .0 

I  RGN 

3.000 

8.900 

} 

- 

LEAD 

0.003 

0.100 

MAGNESIUM 

44. COO 

57.000 

MERCURY 

0.002 

-0.010 

$ 

NITRATE 

0.200 

0.200 

PHOSPHATE 

-0. 100 

-0 .100 

POTASSIUM 

0.0 

0.0 

) 

SELENIUM 

-0.010 

-0.010 

SIL  DICXID 

4.  500 

4.700 

SOLIUM 

385.000 

350.000 

) 

SULFATE 

350.000 

320. COO 

SULFIDE 

0.0 

0.0 

Z  INC 

0.050 

0.200 

d 

GROS  ALPHA 

2. 5C0 

1 .500 

GROSS  BETA 

4.000 

0.0 

HARDNESS 

245.000 

320.000 

* 

PH 

6.400 

6.800 

CONDUCT  ANC 

1750. COO 

1525.000 

DIS  SOLIDS 

125C.000 

1220 .000 

MANG  AN  E  S  E 

0.320 

0.090 

ALKALINITY 

690.000 

641.000 

CYAN  IDE 

-0.010 

-0.010 

2 

BGRCN 

-0.010 

0.800 

BARIUM 

-1.000 

-1.000 

SILVER 

0.001 

-0.010 

0 

NICKEL 

0.003 

0.040 

L  ITHIUM 

0.0 

0.0 

o 

TOC 

0.0 

5.000 

& 

o 

o 

n 

N 

2 

2 

J _ 

X-  151719.55  Y-  229929.78  Z-  0.0 

220.00-  310 .OOF  T  AQUIFER  2:  940  .00-1020  .OOF T 
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4 
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SAMPLES 

1 

2 

ft 

SPECTRCGRAPHIC 

1  •/ 

ALUMINUM 

0.200 

0-050 

ANTIMONY 

0.0 

0.0 

n 

ARSENIC 

0.0 

0.0 

BARIUM 

0.0 

0  .0 

BERYL IUM 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

3GRCN 

0.0 

0.500 

C ADM  IUM 

o.  n 

0.0 

CALC IUM  • 

99999.000 

10.000 

j 

CERIUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

j 

CQBGLT 

0.0 

0.0 

CCLUM8IUM 

0.0 

0.0 

COPPER 

C.001 

0  .001 

DYSPROSIUM 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

EUROPIUM 

0.0 

0  .0 

3 

GADOLINIUM 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

GERMANIUM 

0.0 

0  .0 

0 

GOLD 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

HCLMI UM 

0.0 

0  .0 

INDIUM 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

IRCN 

0.500 

0.020 

LANTHANUM 

0.0 

0.0 

LEAD 

0.0 

0.0 

LITHIUM 

c.o 

0.010 

3 

LUTET IUM 

c.o 

0.0 

MAGNESIUM 

99999.000 

5  .000 

© 

MANGANESE 

0. 100 

0.010 

MEKCUnY 

0.0 

0.0 

MOLYBDENUM 

0.001 

0  .0 

NEODYMIUM 

0.0 

0.0 

NICKEL 

c.o 

0.0 

OSMIUM 

o.c 

0.0 

Q. 

PALLADIUM 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

POTASSIUM 

5.000 

2  .000 

O 

PRASEODYM I 

0.  0 

0.0 

RADIUM 

0.0 

0.0 

RHENIUM 

c.o 

0.0 

RHOC I UM 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHENIUM 

0.0 

0  .0 

SAMARIUM 

0.0 

0.0 

0 

SCAND  IUM 

U.O 

0.0 

SELENIUM 

0.0 

0.0 

}  O 

SILICON 

5.000 

2.000 

Q  ° 

SILVER 

0.0 

0  .0 

SODI UM 

99999.000 

99999.000 

M  1 

1 
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SAMPLES 

1 

2 

STKGNT IUM 

0.100 

0.010 

TANTALUM 

0.0 

0  .0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THOR  I UM 

c.o 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.010 

0.0 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

c.o 

0.0 

WATER  QUALITY  ANALYSIS  RESULTS  —  CORE  HOLE  ID  GS-17 
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JOB*-  OWNEK-KIO  BLANCO  OIL  SHALE  PROJECT  LOCATIONS:  X-  163429.76  Y-  229033.32  Z-  0.0 

DATE  DRILL  CCMPL-111774  DATE  CONV  TO  MONITOR-  0  AQUIFER  1:  350.00-  440.00FT  AQUIFER  2:  1 3 75 .00-1 5 40 .OOF T 


SAMPLES 

1 

DATE 

32175 

DEPTH 

346.71 

TEMP 

LAB  ID 

61.5 

LAB  NUM 

8154 

METHOD 

3  A 

AQUI F. LOC  . 

L 

WET 

ALUMINUM 

0.260 

AMMONIA 

1.400 

ARSENIC 

-0.010 

BIC ARBCNAT 

7400.000 

C ACM  IUM 

-0.001 

CALCIUM 

-1.000 

CARBONATE 

140.000 

CHLORIDE 

11C. 000 

CHROMIUM 

-C.010 

COPPER 

-0.010 

FLUORIDE 

30.000 

HYDROXIDE 

0.0 

IRON 

0.110 

LEAD 

C  .006 

MAGNESIUM 

6 . 8  C  0 

MERCURY 

-0.001 

NITRATE 

-0.100 

PHOSPHATE 

2.400 

POTASSIUM 

0.0 

SELENIUM 

-0.010 

SIL  DIOXID 

7.600 

SODIUM 

2950. OCO 

SULFATE 

3.500 

SULFIDE 

0.0 

ZINC 

C.060 

GKOS  ALPHA 

23.000 

GROSS  BETA 

260.000 

HARDNESS 

28.000 

PH 

8.^00 

CCNDUCTANC 

7300. LOO 

DIS  SOLIDS 

6870.000 

MANGANESE 

-0.010 

ALKALINITY 

6185.000 

CYANIDE 

-0.010 

BORON 

0.8C0 

BARIUM 

-1.000 

SILVER 

0.008 

NICKEL 

0.00  6 

LITHIUM 

c.o 

TOC 

0.0 

« 
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ALUMINUM 

ANTI  MCNY 

ARSENIC 

BARIUM 

BERYL  I UM 

BISMUTH 

BCRCN 

CADMIUM 

CALC  I  UM 

CERIUM 

CESIUM 

CHkCM IUM 

COBCLT 

CCLUMBIUM 

COPPEF 

DYSPROSIUM 

ERBIUM 

EUROPIUM 

GADOLINIUM 

GALLIUM 

GERMAN  IUM 

GCLC 

HAFNIUM 

HOLM IUM 

INDIUM 

IRIDIUM 

IRCN 

LANTHANUM 

LEAD 

LITHIUM 

LUTETIUM 

MAGNES  IUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NEODYMIUM 

NICKEL 

OSMIUM 

PALLADIUM 

PLAT  I NUM 

POTASSIUM 

PRASEODYMI 

RAC  I UM 

RHENIUM 

RHCD I UM 

RUBIDIUM 

RUTHENIUM 

SAMARIUM 

SCANDIUM 

SELENIUM 

SILICON 

SILVER 

SODIUM 


0.100 
0.0 
C.O 
0.0 
0.0 
C.O 
0.100 
C.O 
5. (-00 
0.0 
0.0 
C.O 
0.0 
0.0 
0.001 
C.O 
C.O 
C.O 
0.0 
0.0 
C.O 
C.O 
C.O 
C.O 
C.O 
0.0 
C.  100 
C.O 
0.0 
0.010 
0.0 
5.000 
0.010 
0.0 
0.001 
0.0 
0.0 
C.O 
0.0 
0.0 
1.000 
0.0 
0.0 
0.0 
C.O 
0.0 
0.0 
0.0 
0.0 
0.0 

1C. 000 
C.O 

99999.000 
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SAMPLES 

1 

STRONTIUM 

TANTALUM 

TERB I UM 

ThALL IUM 

THORIUM 

THULIUM 

TIN 

TITANIUM 

TUNGSTEN  . 

URANIUM 

VANADIUM 

YTTERBIUM 

YTTkIUM 

ZINC 

ZIRCONIUM 

0.  100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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PAGE 


J0Brf-741-40 
DATE  CtsILL 


SAMPLES 

DATE 

DEPTH 

TEMP 

LAB  ID 

LAB  NUM 

METHOD 

ACUI F.LCC  . 

WET 

ALUMINUM 

AMMONIA 

ARSENIC 

6ICARBCNAT 

CALM  I UM 

CALC  I  UM 

CARBONATE 

CHLORIDE 

CHROMIUM 

COPPER 

FLUORIDE 

HYDROXIDE 

IRON 

LEAD 

MAGNES  IUM 

MERCURY 

NITRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SIL  DIOXID 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GRGS  ALPHA 
GROSS  BETA 
HARDNESS 
PH 

CONDUCTANC 

DIS  iCLlDS 

MANGANESE 

ALKALINITY 

CYANIDE 

BORON 

BAkIUM 

SI LVER 

NICKEL 

LITHIUM 

TOC 


OWNER 

-RIO  BLANCO 

OIL  SHALE 

PROJECT 

LOCATIONS: 

X-  151453 

.91  Y- 

232774.44  Z- 

7452.00 

1500 .OOFT 

CCMPL-1 11674 

DATE  CCNV 

TO  MONITOR 

-121374 

AQUIFER  1: 

600.00- 

800 .OOF  T  AQUIFER  2: 

1360  .00- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

32Q7  5 

32975 

42275 

42275 

50875 

50875 

60975 

60975 

71775 

71775 

807.05 

632.72  629.44  821.71 

825  .72 

627.64 

827.00 

628.00 

820.03 

623.71 

57.2 

55.6 

57.0 

59.4 

58.6 

57.8 

58.6 

57.4 

64.4 

59.0 

6867 

8888 

9943 

9942 

9944 

9945 

884 

885 

1340 

1341 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

L 

U 

U 

L 

L 

U 

L 

U 

L 

U 

0.300 

0.400 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0. ICO 

0.100 

1.200 

-0.  ICO 

-0.100 

-0.100 

0.100 

0.  100 

0.200 

0.200 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.040 

355-000 

390.000 

370.000 

370.000 

450.000 

390.000 

340.000 

335.000 

590.000 

395.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

16.000 

27.000 

66. COO 

3  C. COO 

18.000 

51.000 

16.000 

18.000 

16.000 

43.000 

9.000 

-0.100 

18.000 

24.000 

-0.100 

12.000 

36.000 

24.000 

66.000 

-0. 100 

6.900 

9.  700 

14. COO 

16. COO 

17.000 

13.000 

6.900 

16.000 

21.000 

27.000 

-0.010 

-0.010 

0.  0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.080 

0.780 

-0. 100 

-0.100 

-0. 100 

-0. 100 

-0.100 

-0.  100 

-0.100 

-0. 100 

C.400 

0.200 

0.100 

0.400 

0.400 

0.100 

0.400 

0.200 

4.700 

0.  200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0  .0 

0.0 

0.460 

2.100 

2.000 

1.200 

2.100 

4.200 

3.000 

9.500 

3.400 

8.400 

1.  500 

2.500 

1.000 

3.  600 

4.  600 

1.100 

2.300 

1.700 

0.700 

0.200 

31.  COO 

38.000 

24.000 

35.000 

35.000 

30.000 

26.000 

31.000 

22.000 

29.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

-0.002 

-C. 100 

0.500 

-0.  100 

-0. 100 

-0. 100 

-0.100 

0.200 

0.100 

0.200 

0.200 

-0.100 

-0.100 

-0.100 

-0.100 

-0.1C0 

-0.100 

-0. 100 

-0. 100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0  .010 

-0.010 

4.400 

21.000 

24.000 

5.100 

-0.100 

22.000 

2.000 

6.000 

9.900 

14. 000 

200.000 

220.000 

230.000 

190.000 

190.000 

210.000 

190.000 

205.000 

335.000 

230.000 

27  C .000 

300.000 

350. COO 

250.000 

220.000 

320.000 

185.000 

250.000 

230  .000 

330.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.310 

0.540 

0.400 

0.  3C0 

0.400 

0.400 

0.500 

1.000 

0.200 

0.200 

0.0 

0  .0 

0.900 

2 .000 

2.000 

7.600 

2.000 

2.600 

3.900 

29.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.000 

7.000 

170.000 

225.000 

265. COO 

21  5.00C 

190. 000 

250.000 

150.000 

170.000 

130.000 

230.000 

6.600 

6.400 

6.400 

6.800 

6.700 

6.500 

7.200 

6.600 

7.200 

7.000 

1200.000 

1220.000 

1160. CCO 

1050.000 

1040.000 

1150.000 

990.000 

1120.000 

1323.000 

1205.000 

710.000 

810  .000 

910.000 

.  730. OCO 

700.000 

850.000 

630.000 

720.000 

1000.000 

880.000 

C.  140 

0.450 

0.14Q 

-0.050 

0.400 

0.150 

0.050 

0.300 

0.060 

0.050 

297.400 

320.000 

320.000 

325. CC  0 

370.000 

330.000 

310.000 

295.000 

539.000 

325.000 

0.0 

0.0 

-0.010 

-0.010 

-0. 010 

-0.010 

-0.010 

-0.010 

-0  .010 

-0.010 

0.200 

0.300 

0.  160 

0.080 

0.080 

0.410 

0.G10 

0.060 

0.300 

0.200 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1 .000 

-1.000 

-1.000 

-1  .00  0 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0.020 

0.020 

0.  020 

0.020 

0.020 

0.020 

0.040 

0.020 

0.010 

0.  200 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

6.000 

17.000 

17.000 

9.000 

10.000 

12.000 

0.0 

0.0 

oooo-  ezr-  nnn 
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SAMPLES 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPECTROGKAPHIC 

ALUMINUM 

0.100 

0.100 

0.  100 

0.100 

0.010 

0.100 

0.0 

0.0 

0.0 

0.0 

ANT IMCNY 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

ARSENIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BARIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  •  0 

BEnYL ium 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BORON 

0.  500 

1.000 

0.  100 

0.500 

0.100 

0.  100 

0.0 

0.  0 

0.0 

0.0 

CACMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CALC  I UM 

99999.000 

99999.000 

99999.000 

99999.000 

10.000 

95999.000 

0.0 

0.0 

0.0 

0.0 

CERIUM  ' 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0  •  0 

CESIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

CHROMIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COBCLT 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COLUMBIUM 

0.0 

0  .0 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COF  PER 

0.020 

0.010 

0.010 

0.010 

0.010 

0.010 

0.0 

0.0 

0.0 

0.  0 

DYSPROSIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ERBIUM 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 0 

GADCL  INIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GERMAN  IUM 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GOLD 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  •  0 

0 . 0 

HAFNIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

HOLM IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 0 

INDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

0.200 

0.500 

0.050 

0.010 

0.010 

0.020 

0.0 

0.0 

0.0 

0.0 

LANTHANUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

LEAD 

0.0 

0.0 

0.200 

0.500 

0.200 

0.050 

0.0 

0.0 

0.0 

0.0 

LITHIUM 

0.0 

0.010 

0.0 

0.0 

0.100 

0.010 

0.0 

0.0 

0  .0 

0.0 

LUTETIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAGNESIUM 

99999.000 

99999.000 

95999.000 

99999. OCO 

99999.000 

99999. GOO 

0.0 

0.0 

0.0 

0.0 

MANGANESE 

0.010 

0.020 

0.  100 

0.010 

0.  010 

0.100 

0.0 

0.0 

0.0 

0.0 

MERCURY 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  •  0 

MOLYBDENUM 

0.0 

0.001 

0.500 

0.050 

0.100 

0.500 

0.0 

0.0 

0.0 

0*0 

NEGDYM IUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NICKEL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.0 

0  .0 

0.0 

PALLADIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PLATINUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

POTASSIUM 

1.000 

2.000 

0.  500 

1.000 

0.100 

1.000 

0.0 

0.0 

0  .0 

0.0 

PRASE ODYMI 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

RADIUM 

0.0 

0.300 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  •  0 

RHODIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

U  .0 

0.0 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

SAMAR  I UM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 0 

SCANDIUM 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SILICON 

5.000 

5.00  0 

20.000 

1C. 000 

L0.000 

20.000 

0.0 

0.0 

0.0 

0.0 

SILVER 

0.001 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

cnni  ii m 

99995.000 

59999.000 

99999.000 

99999. OC 0 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

[  RBOSP 
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SAMPLES 

1 

2 

STkGNT ium 

0.100 

0.100 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

T I  TAN  I UM 

0.010 

0.010 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

c.o 

0.0 

YTTRIUM 

c.o 

0.0 

ZINC 

C.010 

0.0 

zirconium 

0.0 

0.0 
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3 

4 

5 

6 

0.  100 

0.  0 

0.  100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  LOO 

0.0 

0.0 

0.010 

0.0 

0.0 

0.0 

0.0 

o 

o 

o 

o 


z 
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7  8 


9  10 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 
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WATER  QUALITY 


ANALYSIS  RESULTS 


CORE  HOLE  ID  GSM-2 


J0B4-741-40  OWNEK-RIO  BLANCO  OIL  SHALE  PROJECT 

DATE  DRILL  CCMPL-103074  DATE  CCNV  TO  MONITOR-  10475 


LOCATIONS:  X-  173637.82  Y-  240533.37  Z-  6556.00 
AQUIFER  l:  360. 00-1160. OOF T  AQUIFER  2:  1 980 . 00-2030 .OOF T 


SAMPLES 

1 

2 

DATE 

32975 

32975 

DEPTH  . 

353.04 

234.  16 

TEMP 

50.9 

46.8 

LAB  ID 

LAS  NUM 

9017 

9018 

METHOD 

3 

3 

AQUI F.LOC. 

L 

U 

3 

4 

5 

6 

42675 

42675 

50775 

50975 

22.43 

353.44 

232.25 

353.69 

0.0 

53.6 

51.6 

52.5 

240 

239 

9794 

9946 

3 

3 

3 

3 

U 

L 

U 

L 

7 

8 

9 

10 

60975 

60975 

71675 

71675 

356.00 

233.00 

232.16 

354.60 

53.  2 

52.7 

53. 9 

55.4 

886 

887 

1343 

1342 

a 

3 

3 

3  A 

L 

U 

U 

L 
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WET 

ALUMINUM 

-0.  100 

-0.  100 

0.0 

AMMONIA 

0.100 

0.300 

0.  200 

ARSENIC 

-0.G10 

-0.010 

-0.010 

BICARBGNAT 

585.000 

645.000 

590.000 

C  ACM IUM 

-0.010 

-0.010 

-0.010 

CALCIUM 

85.000 

55  .000 

92.U00 

CARBONATE 

-0.100 

-0.100 

12.000 

CHLORIDE 

17. COO 

11  .000 

64.000 

CHROMIUM 

-C.010 

-0.010 

-0.050 

COPPER 

-0.010 

-0.010 

-0.  100 

FLUORIDE 

0.200 

0.100 

0.200 

HYDROXIDE 

0.0 

0.0 

0.0 

IKON 

0.120 

-0.050 

7.  600 

LEAD 

0.020 

0.040 

0.200 

MAGNESIUM 

11  5.000 

135. COO 

130. COO 

MERCURY 

-0.010 

-0.010 

-0.010 

NITRATE 

0.600 

0.700 

0.700 

PHOSPHATE 

-0. 100 

-0.100 

-0.100 

POTASSIUM 

C.O 

0.0 

0.0 

SELENIUM 

-0.010 

-0.010 

-0.010 

SIL  DIOXID 

19.000 

38.000 

21.000 

SODIUM 

195.000 

210.000 

240.000 

SULFATE 

580.000 

640.000 

630.000 

SULFIDE 

C.O 

0.0 

0.  0 

ZINC 

C.  1 20 

0.270 

0.400 

GRCS  ALPHA 

0.0 

0.0 

3.400 

GROSS  BETA 

0.0 

0.0 

0.0 

HARDNESS 

685.000 

790.000 

780.000 

PH 

6.600 

6 . 600 

6. 800 

CONCUCTANC 

1650. COO 

1740.000 

1820. 000 

DIS  SOLICS 

1300.000 

1450.000 

1460.000 

MANGANESE 

C.200 

0.3  80 

0.  200 

ALKALINITY 

480. 000 

530.000 

490. COO 

CYANIDE 

-0.010 

-0.0  10 

-0.010 

BORON 

-C.100 

0.200 

C.  200 

BARIUM 

-1.000 

-1 .000 

-1.000 

SILVER 

-0.010 

-0.010 

-0.010 

NICKEL 

0.020 

0.040 

0.030 

LITHIUM 

0.0 

0.0 

0.0 

TOC 

0.0 

0.0 

10.000 

0.0 

0.0 

0.0 

0.0 

C.  100 

-0.100 

-0. 100 

0.200 

-0.010 

-0.010 

-0.010 

-0.010 

540.000 

605.000 

435  .000 

415.000 

0.010 

-0.010 

-0.010 

-0.010 

66.000 

78.000 

67.000 

46.000 

8.600 

-0.100 

55.000 

42.000 

16. COO 

7.  100 

17.000 

9.600 

-0.050 

-0.010 

-0.010 

-0.010 

-0. 100 

0.020 

-0.100 

-0.100 

0.200 

0.200 

0.200 

0.  500 

0.0 

0.0 

0.0 

0.0 

7.  200 

5.400 

6.200 

4.  500 

0.700 

0.510 

0.530 

0.200 

13  0.000 

140.000 

115.000 

llu.000 

-C.010 

-0.010 

-0.010 

-0.C10 

1.200 

0.300 

0.100 

0.200 

-0. 100 

-0.100 

-0.100 

-0.100 

0.0 

0.0 

0.0 

O.C 

-0.010 

-0.010 

-0.010 

-0.010 

13. COO 

22.000 

11.000 

5.100 

200.000 

190.000 

190.000 

220.000 

600.000 

630.000 

570.000 

580.000 

0.0 

0.0 

0.0 

0.0 

0.600 

0.620 

0.400 

O.fcOO 

0.0 

0.0 

1.400 

1.300 

0.0 

0.0 

0.0 

0.0 

690.000 

770.000 

635.000 

575.000 

6. 4C  0 

6.  600 

6.800 

6.800 

1730.000 

1920.000 

1670. COO 

1590.000 

1290.000 

1370.000 

1240.000 

1220.000 

C.  200 

0.280 

0.200 

U.200 

447.000 

495.000 

399.000 

37^.000 

-0.010 

-O.OLO 

-0.010 

-0.010 

9.40  0 

0.2  60 

0.050 

0.010 

-1.000 

-1.000 

-1.000 

-1.000 

-0.010 

-0.010 

-0.010 

-0.010 

0.030 

0.020 

0.020 

0  .  U  2  0 

0.0 

0 . 0 

0.0 

0.0 

8.  GOO 

6.000 

7.000 

8  .(  00 

0.0 

0.0 

0.0 

0.400 

0.500 

0.400 

-0.010 

-0.010 

-0.010 

590.000 

650.000 

500.000 

-0.010 

-0.010 

-0.010 

51.000 

65.000 

20.000 

-0.100 

-0.100 

96.000 

12.000 

14.000 

14.000 

-0.010 

-0.010 

-0.010 

-0.100 

-0.100 

-0.100 

0.  100 

0.400 

9.600 

0.0 

0 .0 

0.0 

6.000 

8.200 

5.700 

0.  200 

0.700 

0.800 

145.000 

150.000 

24.000 

-0.010 

-0  .002 

-0.002 

0.900 

0.200 

0.  100 

-0.100 

-0.010 

-0.  100 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

17.000 

20.000 

1 1.000 

215.000 

210.000 

275.000 

620.000 

590.000 

130.000 

0.0 

0.0 

0.0 

0.  500 

1.000 

1.100 

3.000 

4.400 

3.000 

0.0 

0  .0 

0.0 

730.000 

780.000 

150.000 

6 . 600 

6.900 

7.400 

1850.000 

1848.000 

1101 .000 

1360.000 

1380.000 

830. 000 

0.300 

0.060 

0.  ObO 

485.000 

530. UOO 

483.000 

-0.010 

-0 .0 1 0 

-0.010 

0.030 

0  .40  0 

0.800 

-1.000 

-1.000 

-1.000 

-0.010 

0.010 

-0.010 

0.030 

0  .040 

0.030 

0.0 

0.0 

0.0 

8.000 

0.0 

0.0 
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SAMPLES 

1 

2 

SPECTPCGPAPHIC 

ALUMINUM 

0.100 

0.010 

ANTI MCNY 

0.0 

0  .0 

ARSEN  IC 

c.o 

0.0 

BARIUM 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

BISMUTH 

c.o 

0.0 

BORCN 

0.100 

0.100 

CADMIUM 

0.0 

0.0 

CALCIUM 

99999.000 

99999. COO 

CERIUM 

0.0 

0  .0 

CESIUM 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

COBOL  T 

C.O 

0.0 

COLUMBIUM 

0.0 

0.0 

COpP  CR 

0.010 

0.010 

DYSPROSI UM 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GADOLINIUM 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

GERMANIUM 

0.0 

0  .0 

GOLD 

0.0 

0.0 

HAFN  IUM 

c.o 

0.0 

HGLMIUM 

0.0 

0  .0 

INDIUM 

0.0 

0.0 

IRIDIUM 

0.0 

0.0 

I  RCN 

0.010 

0.100 

LANTHANUM 

0.0 

0.0 

LEAD 

0.0 

0.0 

LITHIUM 

0.  100 

0.500 

LUTET IUM 

0.0 

0.0 

MAGNESIUM 

99999.000 

99999.000 

MANGANESE 

0.100 

0.200 

MERCURY 

0.0 

0.0 

MOLYBDENUM 

0.010 

0.0 

NEODYMIUM 

c.o 

0.0 

NICKEL 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

PLATINUM 

0.0 

0  .0 

POTASSIUM 

C.  100 

0.100 

PR AS  EOCYM  I 

0.0 

0.0 

RADIUM 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

RHODIUM 

c.u 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHENIUM 

0.0 

0.0 

SAMARIUM 

0.0 
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-0.010 
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0.200 
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0.0 

y  ° 

“  _  o 

SILICON 

5.000 

10.000 

0.0 

SIL'/Ek 

0.0 

0.0 

0.  0 

fM 

SODIUM 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 


0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.100 

0.0 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.010 

0.0 

0.0 

0.100 

0.0 

99999.000 
0.  0 
0.0 
0.010 
0.0 
0.0 
0.0 
0.0 
0.0 
0.100 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.000 
0.0 

99999.000 


0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.100 

0.0 

10.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.050 

0.0 

0.0 

0.0 

0.0 

99999.000 

0.0 

0.0 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.500 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.000 

0.0 

99999.000 
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0.0 
0.0 
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0.0 
0.0 
0.0 
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0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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0.0 
0.0 
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0.0 
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SAMPLES 

1 

2 

STrCNTIUM 

0.100 

0.100 

TANTALUM 

0.0 

0.0 

TERBIUM 

c.o 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

TIN 

0.0 

0.0 

TITANIUM 

0.0 

0.0 

TUNGSTEN 

0.0 

0.0 

URANIUM 

0.0 

0.0 

VANAD I UM 

c.o 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTRIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCON  IUM 

0.0 

0  .0 
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3 

4 

5 

6 

0.0 

0.0 

0.0 

O.iOO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CURE  hole 

ID  GSM-3 

7 

8 

9 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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0.0 

0.0 
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iSSi^ST.  S4!^U;;Ffe^;l°*zR 


SAMPLES 


DATE 

DEPTH 

TEMP 

LAB  ID 

LAB  NUM  - 

METHOD 

AQU  I  F  .LOC. 


WET 


ALUMINUM 

AMMONIA 

ARSENIC 

B IC ARBCNAT 

CADMIUM 

CALC IUM 

CARBONATE 

CHLORIDE 

CHROMIUM 

COP  P  E * 

FLUCRIDE 

HYDROXIDE 

IKON 

LEAD 

MAGNES  IUM 

MERCURY 

NITRATE 

RHGoRHATE 

POTASSIUM 

SELENIUM 

SIL  DIOXID 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GROS  ALPHA 
GROSS  BETA 
HARDNESS 
RH 

CONDUCT  ANC 

DIS  SOLIDS 

MANGANESE 

ALKALINITY 

CYANIDE 

BORON 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


32975 

490.82 

54.9 


9022 

3 

U 


-0.100 

-0.100 

-0.010 
850.000 
-0.010 
200.000 
-0.  100 
9.700 
-0.010 
-0.010 
0.600 
0.0 

-0.050 

0.020 

94.000 

-0.010 

r.  300 

100 

0.0 

-0.010 
43.000 
210.000 
610. OGO 
0.0 


0.0 

0.0 

890.000 
6.400 
2050.000 
1580.000 
0.420 
70C.000 
-0.010 
-0.100 
-1.000 
-0.010 
0.0  30 
0.0 
0.0 


2 

•a 

4 

5 

32975 

42675 

42675 

50875 

546.55 

492.36 

555.71 

492.74 

56.5 

55.4 

57.2 

56.3 

9021 

168 

243 

169 

3  A 

3 

3  A 

3 

L 

U 

L 

U 

-0.100 

0.0 

0.0 

0.0 

-0.100 

-0.  ICO 

0.  100 

-0.100 

-0.010 

-0.010 

-0.010 

-0.010 

610.000 

9CO.OOO 

540.  Ct  0 

900.000 

-0.010 

-0.010 

-0.010 

-0.010 

72.000 

210.000 

41.000 

220.000 

-0. 100 

-0.100 

-0.100 

-0.100 

38. COO 

14.000 

44.000 

21.000 

-0.010 

-0.050 

-0.050 

-0.050 

-0.0  10 

-0. 100 

-0.  100 

-0.100 

0.600 

0.200 

C.500 

0.200 

0.0 

0.0 

0.0 

0.0 

-0.050 

7.400 

4. 3C0 

6.400 

0.030 

0.7  50 

0.400 

0.400 

92.  (00 

89.000 

99.000 

90.000 

-0.010 

-0.010 

-0.010 

-0.010 

0.300 

0.200 

-0.100 

-0.100 

-0.100 

-0.100 

-0.100 

-0.100 

0  .0 

0.0 

0.0 

0.0 

-0.010 

-0.010 

-0.010 

-0.010 

32.000 

45.000 

27. COO 

45.000 

255.000 

270.000 

290.000 

260.000 

540.000 

630.000 

570.000 

600.000 

0.0 

0.0 

0.0 

0.0 

0.040 

4.400 

0.600 

1.000 

0.0 

2.200 

9.  300 

5.600 

10 


0.0 

555.000 
6.400 
1730.000 
1330.000 
0.110 
500.000 
-0.010 
-0.010 
-1  .000 
-0.010 
0.030 
0.0 
0.0 


0.0 

900.000 
6. 800 
2240.000 
1710.000 
0.  300 
740.000 
-0.010 
-0.100 
-1.000 
-0.010 
0.030 
0.0 

12. COO 


0.0 

510.000 
6.  800 
1730.000 
1360. COO 
C.  050 
440.000 
-0.010 
0.400 
-1.000 
-0.010 
0.030 
0.0 

15.000 


50875 

560.20 

56.8 


167 
3  A 
L 


0.  0 

910.000 
7.100 
3 120.000 
1680.000 
0.300 
74U.000 
-0.010 
0.  200 
-1.000 
-0.010 
0.040 
0.0 

11.000 


0. 

-0. 

-0. 

530. 
-0. 
89. 
29. 
43. 
-0. 
-0. 
0. 
0, 
6. 
0- 
6  7 . 
-0. 
0, 
0 
o. 
-o. 

25 

310 

550 

0 

10 

1 

0 

500 

6 

2640 

1380 

0 

454 

-0 

0 

-1 
— 0 
0 
0 
37 


0 

010 

010 

000 

010 

,000 

.000 

,000 

.050 

.010 

.600 

.0 

.000 

.750 

.000 

.010 

.100 

.100 

.0 

.010 

.000 

.000 

.000 

.0 

.000 

.300 

.0 

.000 
.  800 
.000 
.000 
.090 
.000 
.010 
.200 
.000 
.010 
.030 
.0 

.000 


60975 

495.00 

56.8 


891 

3 

U 


0.0 
0.200 
-0.010 
800.000 
-0.010 
130. UOO 
18.000 
27.000 
-0.010 
-0.100 
0.200 
0.0 

14.000 
0.400 
130  .000 
-0.010 
0.500 
-0.100 
0.0 

-0.010 
42  .000 
260.000 
600.000 
0.0 
0.700 
3.400 
0.0 

870.000 
6  •  600 
2000.000 
1600.000 
0.200 
665. COO 
-0.010 
0.0^0 
-1.000 
0.020 
0.030 
0.0 
6  .000 


60975 
564  .00 
57.0 


890 
3  A 
L 


0 

0 

-0 

500 

-0 

39 

60 

48 

-0 

-0 

1 

0 

5 
0 

93 

-0 

1 

-0 

0 

-0 

19 

340 

580 

0 

0 

1 

0 

480 

6 

1730 

1430 

0 

459 

-0 

0 

-1 
-0 
0 
0 
1 1 


.0 

.300 
.010 
.000 
.010 
.000 
.000 
.000 
.010 
.100 
.  100 
.0 

.100 
.  700 
.000 
.010 
.  500 
.  100 
.0 

.010 

.000 

.000 

.000 

.0 

.400 
.  500 

.0 

.000 
.  800 
.000 
.000 
.080 
.000 
.010 
.040 
.000 
.010 
.020 
.0 

.000 


71775 

560.84 

61.7 


1349 

3 

L 


0. 

0. 

-0. 

2980. 

-0. 

11. 

130. 

96. 

-0. 

0. 

26. 

0, 

15, 

20. 

45, 

-0, 

0 

-0 

0 

-0 

14 

1320 

240 

0 

5 

6 
47 

210 

7 

2975 

3360 

0 

2540 

-0 

0 

-1 

-0 

6 

o 

o 


0 

80  0 
010 
000 
010 
000 
00  0 
,000 
,010 
,200 
,000 
.0 

.500 
.000 
.000 
.002 
.200 
.  100 
.0 

.010 

.000 

.000 

.000 

.0 

.500 
.800 
.000 
.000 
.40  0 
.000 
.  00  0 
.500 
.000 
.010 
.400 
.00  0 
.010 
.060 
.0 
.0 


71775 

492.77 

58.1 


1350 

3 

U 


0. 

0. 

-0. 
780. 
-0. 
80. 
-0. 
16. 
-0. 
-0. 
0. 
0. 
18. 
0. 
130. 
-0. 
0. 
-0. 
0. 
-0. 
49. 
360. 
780. 
0. 
0. 
0. 
0. 
730. 
7. 
1922. 
1  820. 
0. 
640. 
-0. 
0. 
-1. 
-0. 
0. 
0. 
0. 


0 

400 

010 

000 

010 

000 

100 

000 

010 

100 

400 

0 

000 

200 

000 

002 

100 

100 

u 

010 

000 

ono 

000 

0 

600 

0 

0 

ono 

000 

000 

000 

200 

000 

010 

200 

000 

010 

060 

0 

0 
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71775 

560.84 

57.6 


1348 
3  A 
L 


0.0 
0.300 
-0.010 
690.000 
-0  .010 
20.000 
30.000 
42.000 
-0.010 
-0.100 
0 .600 
0.0 
4.800 
1 .200 
93.000 
-0.002 
0. 80  0 
-0.100 
0  .0 

-0.010 
16.000 
280.000 
500.000 
0.0 
1.400 
1.400 
1  1.000 
430.000 
7.300 
1701 .000 
1230.000 
0.100 
426  .000 
-0.010 
0.400 
-1.000 
-0.010 
0.030 
0.0 
0.0 
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SAMPLES 

1 

2 

SPEC  TPCGRAPHIC 

ALUMINUM 

C.010 

0.100 

ANTIMONY 

0.0 

0  .0 

ARSENIC 

0.0 

0.0 

BARIUM 

0.0 

0.0 

BERYL  I UM 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

BORCN 

0.100 

0.200 

CADMIUM 

0.0 

0.0 

CALC  I UM 

99999.000 

99999 .000 

CERIUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHROMIUM 

0.0 

0.0 

CGBQLT 

O.C 

0.0 

COLUMB IUM 

0.0 

0.0 

COPPER 

0.0 

0.010 

DYSPROSIUM 

0.0 

0.0 

ERB IUM 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GADOLINIUM 

c.o 

0.0 

GALLIUM 

0.0 

0  .0 

GERMANIUM 

0.0 

0.0 

GOLD 

0.0 

0.0 

HAFN  IUM 

0.0 

0.0 

HCLMIUM 

0.0 

0.0 

INDIUM 

0.0 

0.0 

IkIDIUM 

0.0 

0.0 

IRON 

0.020 

0.020 

LANTHANUM 

0.0 

0.0 

LEAD 

0.0 

0.0 

LITHIUM 

0.010 

0.010 

LUTET IUM 

0.0 

0.0 

MAGNESIUM 

99999.000 

99999  .000 

MANGANESE 

0.010 

0.010 

MEhCURY 

0.0 

0.0 

MOLYBDENUM 

0.0 

0.001 

NEODYMIUM 

0.0 

0.0 

NICKEL  ' 

0.0 

0.0 

OSMIUM 

c.o 

0.0 

PALLADIUM 

0.0 

0.0 

PLAT  1 NUM 

0.0 

0  .0 

POTASSIUM 

C.100 

0.100 

PRASEODYM I 

0.0 

0.0 

RACI UM 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

RHODIUM 

c.o 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHENIUM 

c.o 

0.0 

SAMARIUM 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

SILICON 

10.000 

10. coo 

SILVER 

0.0 

0.0 

SOLIUM 

99999.000 

c9999 .000 
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3 

4 

5 

6 

0.  200 

0.0 

0.500 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.500 

0.0 

0.  500 

0.200 

0.0 

0.0 

0.0 

0.0 

99999.000 

0.  0 

99999.000 

99999.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.010 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.020 

0.0 

0.0  50 

0.020 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

99999.000 

0.0 

99999.000 

99999.000 

0.010 

0.0 

0.050 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

2.000 

0.0 

1.000 

1.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.200 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.000 

0.0 

5.000 

5.000 

0.0 

0.0 

0.0 

0.0 

10.000 

0.0 

10.000 

5  .000 

'  1MEMM 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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8162 

174 

173 

4  35 

434 

894 

895 

1357 

1358 

1541 

METHOD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

AQUI F.LOC. 

L 

U 

L 

U 

L 

L 

U 

L 

U 

L 

WET 

ALUMINUM 

0.200 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AMMON  I  A 

1.A00 

-0.100 

0.400 

0.300 

0.200 

0.300 

0.400 

-0.100 

0 .40  0 

0 . 200 

ARSENIC 

-0.010 

-0.010 

-0.010 

0.020 

-0.010 

-0.010 

-0.010 

-0.010 

0.01  0 

—0.010 

B  ICARbONAT 

37C.000 

600.000 

520.000 

575.000 

310.000 

330.000 

540.000 

340.000 

565.000 

435.000 

CALM IUM 

-0.001 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

CALC IUM 

16.000 

97.000 

21.000 

110.000 

5.000 

8.200 

79.000 

6.600 

19.000 

4.  900 

CARBONATE 

36.000 

-0.100 

120.000 

-0. 100 

36.000 

45.000 

6.000 

42.000 

-0. 100 

60. UUO 

CHLORIDE 

15.000 

87.000 

21.000 

20.000 

14.000 

20.000 

20.000 

12.000 

9.600 

9. 600 

CHROMIUM 

-0.010 

-0.050 

-0.050 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.  010 

COPPER 

0.  100 

0.100 

-0. 100 

-0.  ICO 

0.  100 

0.100 

0.100 

0. 200 

0.500 

0.  300 

> 

FLUCRIDE 

A. POO 

0.200 

0.800 

0.200 

0.700 

0.900 

0.  200 

0.  800 

0.200 

1 . 200 

HYDRCX IDE 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

IRON 

3.100 

7.500 

2.000 

16. COO 

5. 000 

6.900 

7.90  0 

2.300 

16 .600 

1  .  AOO 

> 

LEAD 

0.003 

1  .600 

0.200 

0.500 

0.200 

0.300 

0.  AQO 

0.300 

1.500 

0.^00 

MAGNES  IUM 

A  8. 000 

70.000 

15.000 

30.000 

51.000 

54.000 

59.000 

50.000 

88.000 

53.000 

MERCURY 

0.001 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.002 

-0  .00  2 

-0.002 

NITRATE 

-C. 100 

0.600 

0.100 

-0.100 

-0. 100 

0.100 

0.700 

0.200 

0.  80  0 

0.  200 

PHOSPHATE 

-0.  100 

-0. 100 

-0. 100 

0.300 

-0. 100 

-0.100 

-0.100 

-0.100 

-0.100 

-0. 100 

POTASSIUM 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

> 

SELENIUM 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

0  •  0 1 0 

S IL  D IGX  ID 

9.500 

35.000 

2.700 

AO. 000 

2.000 

0.700 

35.000 

1.700 

37.000 

1 . 900 

SODI UM 

210.000 

250.000 

AOO. COO 

170.000 

150.000 

180.000 

190.000 

185.000 

200.000 

2  85.000 

£ 

SULFATE 

320.000 

390.000 

310.000 

200. COO 

305.000 

250.000 

300.000 

255.000 

305.000 

255.000 

SULF IDE 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

L  I  NC 

0.100 

0.900 

0.400 

0.300 

0.800 

0.500 

0.300 

0.  300 

1.000 

2.300 

> 

GROS  ALPHA 

1.600 

3.400 

1.700 

4.000 

6.300 

3.400 

5.600 

1.900 

2.800 

1.600 

GROSS  BETA 

21.000 

0.0 

830. COO 

0.0 

0.0 

0.0 

0.0 

0.0 

4.000 

6  .  UOO 

HARDNESS 

2 AO. 000 

530.000 

110. COO 

400.000 

220.000 

240.000 

440.000 

220.000 

410.000 

230. 000 

% 

PH 

6.  AOO 

6.800 

6.800 

6. 600 

7.200 

7.200 

6.200 

7.300 

7.000 

7.  400 

CONDUCT  ANC 

1130.000 

1380  .000 

1120.000 

1420. 000 

1 100.000 

1150.000 

1410.000 

1091.000 

1430.000 

1080.000 

DIS  SOLIDS 

8^0.000 

1230.000 

1150.000 

870.000 

760.000 

730.000 

960.000 

720.000 

950.000 

8  85. 000 

MANGANESE 

0. 1AU 

0.200 

0.  050 

0.  1C  0 

0.060 

0.070 

0.200 

0.070 

0.300 

-0.050 

ALKALINITY 

335.000 

490.000 

528.000 

470.000 

280.000 

307.000 

445.000 

314. 000 

465.000 

404.000 

CYANIDE 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0 . 0  10 

-0.010 

-0.010 

-0.010 

> 

BO  K(j  N 

-0.010 

-0.100 

1.  100 

0.  300 

0.400 

0.050 

0.100 

0.200 

0  .080 

0.  AOO 

BARIUM 

-1.000 

-1  .000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

SILVER 

0.002 

-0.010 

-0.010 

-0.010 

-U.010 

-0.010 

-0.010 

-0.010 

-0.010 

-0.010 

£ 

NICKEL 

0.002 

0.040 

0.030 

0.020 

0.020 

0.020 

0.020 

0.020 

0  .020 

0.010 

LITHIUM 

0.0 

0.0 

o.n 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.  0 

o 

o 

o 

TOC 

0.0 

8.000 

17.000 

6.  COO 

15.000 

1^.000 

5.000 

0.0 

0.0 

0.0 
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SAMPLES 

1 

2 

SPECTPCGRAPHIC 

ALUMINUM 

0.050 

0.100 

ANTIMONY 

0.0 

0.0 

ARSENIC 

C.O 

0.0 

BAKIUM 

0.010 

0.0 

BERYL IUM 

0.0 

0.0 

BISMUTH 

0.0 

0.0 

BOR  C  N 

0.100 

0.500 

CAC  MIUM 

99999.000 

0.0 

CALCIUM 

0.0 

99999.000 

CERIUM 

C.O 

0.0 

CESIUM 

0.0 

0.0 

CHKGMIUM 

0.0 

0.0 

COBOLT 

0.0 

0  .0 

COLLMB  IUM 

0.0 

0.0 

COF  PER 

0.010 

0.010 

DYSPROSIUM 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GADOLINIUM 

C.O 

0.0 

GALL IUM 

0.0 

0.0 

GERMANIUM 

0.0 

0.0 

GOLD 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

HOLM IUM 

0.0 

0  .0 

INDIUM 

0.0 

0.0 

IRIDIUM 

C.O 

0.0 

IRON 

0.  100 

0.100 

LANTHANUM 

0.0 

0.0 

LEAD 

C.O 

0.0 

LITHIUM 

0.010 

0.0 

LUTET IUM 

0.0 

0.0 

MAGNES  IUM 

99999.000 

99999.000 

MANGANESE 

0.010 

0.010 

MERCURY 

0.0 

0.0 

MOLYBDENUM 

0.001 

0.0 

NEODYMIUM 

0.0 

0.0 

NICKEL 

0.0 

0.0 

OSMIUM 

0.0 

0.0 

PALLADIUM 

0.0 

0.0 

PLAT  I NUM 

0.0 

0.0 

POTASSIUM 

2.000 

2.000 

PR A  S  ECDYM I 

0.0 

0.0 

RADIUM 

0.0 

0.0 

RHENIUM 

0.0 

0.0 

RHOD  IUM 

0.0 

0.0 

RUBIDIUM 

0.0 

0  .0 

RUTHENIUM 

0.0 

0.0 

SAMAKlUM 

o.u 

0.0 

SCANDIUM 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

SILICON 

5.000 

5  .000 

SILVER  0.000  0.0 

SODIUM  5.GCC  59999.000 
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3 

4 

5 

6 

0.  100 

0.500 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.200 

0.  500 

0.  200 

0.0 

0.0 

0.0 

0.0 

0.0 

99999.000 

99999.000 

99999. 000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.100 

0.1C0 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

99999. COO 

99999.000 

99999.000 

0.0 

0.010 

0.010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.C01 

0.001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.000 

1.000 

1.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.000 

5.000 

5.000 

0.0 

0.0 

0.001 

0.0 

0.0 

99999.000 

5.000 

5.000 

0.0 
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7  8 

9 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.  0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

.  .0.0  . 
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SAMPLES 

i 

STRONTIUM 

0. 100 

0. 

TANTALUM 

0.0 

0. 

TERBIUM 

0.0 

0  . 

THALLIUM 

c.o 

0. 

THORIUM 

0.0 

0. 

THULIUM 

0.0 

0. 

TIN 

0.0 

0. 

TITANIUM 

o.noi 

0. 

TUNGSTEN 

0.0 

0. 

URANIUM 

0.0 

0. 

VANADIUM 

0.0 

0  . 

YTTERBIUM 

0.0 

0. 

YTTRIUM 

0.0 

0. 

ZINC 

0.0 

0. 

ZIRCONIUM 

0.0 

0. 

3-4  5 


0.100 

0.100 

0.100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.010 

0.0 

0.0 

0.0 

0.0 

-1.500 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 

0.0 

0.0 

0.0 

2 

100 

0 

0 

0 

0 

0 

0 

001 

0 

0 

0 

0 

0 

0 
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6 

7 

8 

9 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  .0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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CORE  HOLE  ID  TO-3 


J0B#-741-40  OWNER-TOSCO 

DATE  DRILL  CCMPL-103073  DATE  CONV  TO  MON  I  TOK-1 01 674 


LOCATIONS:  X-  163350.43  Y-  228948.10  Z- 
AwUIFER  1:  350.00-  4^0.00FT  AQUIFER  2: 


6652.00 

1375. 00-1540. OOFT 


) 

> 


► 

y 

* 

I 

5 
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SAMPLES 

1 

2 

DATE 

2  217  5 

42275 

DEPTH 

48.38 

46.50 

TEMP 

64.0 

59.9 

LAB  ID 

LAB  NUM 

8161 

175 

METHOD 

3 

3 

Av^U  I  F  .LOC  • 

U 

U 

WET 

ALUMINUM 

-0.010 

0.0 

AMMCNI A 

0.0 

1.300 

ARSENIC 

-0.010 

-0.010 

BICAHBCNAT 

2520.000 

2170.000 

C  ADM  I  UM 

-0.001 

-0.010 

CALC  I UM 

34. 000 

29.000 

CAkBONATE 

-C.100 

170. COO 

CHLORIDE 

55.000 

50. ( 00 

CHROM IUM 

-0.010 

0.050 

COPPER 

-0.010 

-0.100 

FLUORIDE 

60.000 

27.000 

HYDROX  IDE 

0.0 

0.0 

IRON 

C.  310 

4.700 

LEAD 

0.002 

0.200 

MAGNESIUM 

i  e.ooo 

22.000 

MERCURY 

0.007 

-0.010 

NI TRATF 

-0. 100 

0.300 

PHOSPHATE 

-0.100 

-0.100 

POTASSIUM 

0.0 

0  .0 

SELENIUM 

-0.010 

-0.010 

SIL  DIOXID 

26.000 

35.000 

SODIUM 

lObC.OOO 

1170.000 

SULFATE 

14C.000 

65.000 

SULFIDE 

0.0 

0.0 

ZINC 

-0. 100 

0.200 

GROS  ALPHA 

4.000 

18.000 

GROSS  BETA 

38.000 

0.0 

HARDNESS 

155.000 

160.000 

PH 

7.000 

7.400 

CQNCUCTANC 

3610. 000 

3900.000 

DIS  SOLIDS 

2630.000 

2850 .000 

MANGANESE 

0.2^0 

-0.050 

ALKALINITY 

2065.000 

2360. GUO 

CYANIDE 

-0.010 

-0.010 

BORCN 

0.150 

4.400 

BARIUM 

-1.000 

-1  .000 

SILVER 

-C.001 

-0.010 

NICKEL 

0.CC7 

0.050 

LITHIUM 

C.O 

0  .0 

TOC 

0.0 

7.000 
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SAMPLES 


2 


SPEC  T  P  CGR APH  I  C 


ALUMINUM 

C.100 

0.100 

ANT  I MC NY 

0.0 

0.0 

ARSENIC 

0.0 

0.0 

BARIUM 

0.010 

0.0 

BERYL  I UM 

0.0 

0  .0 

BISMUTH 

0.0 

0.0 

BORON 

0.100 

0.200 

CADMIUM 

0.0 

0  .0 

CALC  I UM 

99955.000 

10.000 

CEkIUM 

0.0 

0.0 

CESIUM 

0.0 

0.0 

CHRCM IUM 

0.0 

0.0 

COBCLT 

0.0 

0.0 

COLL  MBIUM 

0.0 

0.0 

COPPER 

0.001 

0.001 

DYSPROSIUM 

0.0 

0.0 

ERBIUM 

0.0 

0.0 

EUROPIUM 

0.0 

0.0 

GACCLINIUM 

0.0 

0.0 

GALLIUM 

0.0 

0.0 

GERMANIUM 

0.0 

0  .0 

GOLD 

0.0 

0.0 

HAFNIUM 

0.0 

0.0 

HOLM IUM 

0.0 

0.0 

INDIUM 

0.0 

0  .0 

IRIDIUM 

0.  0 

0.0 

IRON 

0.050 

0.020 

LANTHANUM 

0.0 

0.0 

LEAD 

0.0 

0.0 

LITHIUM 

0.050 

0.010 

LLTETIUM 

0.0 

0  .0 

MAGNESIUM 

95555.000 

2.U00 

MANGANESE 

0.001 

0.001 

MERCURY 

0.0 

0.0 

MOLYBDENUM 

0.001 

0.0 

NEODYMIUM 

0.0 

0.0 

NICKEL 

0.0 

0.0 

OSMIUM 

0.  0 

o.o 

PALLADIUM 

0.0 

0  .0 

PLATINUM 

0.0 

0.0 

POTASSIUM 

5.000 

5.000 

PRASEGDYMI 

0.0 

0  .0 

RADIUM 

0.0 

0.500 

RHEN  IUM 

0.0 

0.0 

RHQC I UM 

0.0 

0.0 

RUBIDIUM 

0.0 

0.0 

RUTHEN  IUM 

0.0 

0.0 

SAMARIUM 

0.0 

0.0 

SCANDIUM 

0.0 

0.0 

SELENIUM 

0.0 

0.0 

SILICON 

2.000 

2.000 

SILVER 

0.0 

0.0 

SODIUM 

99999.000 

99599  .000 

CORE  HOLE  ID  TO-3 


PAGE'1®:  6 
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SAMPLES 

1 

2 

STRONTIUM 

0.  100 

0.010 

TANTALUM 

0.0 

0.0 

TERBIUM 

0.0 

0.0 

THALLIUM 

0.0 

0.0 

THORIUM 

0.0 

0.0 

THULIUM 

0.0 

0.0 

T  IN 

0.0 

0.0 

TITANIUM 

0.001 

0  .0 

TUNGSTEN 

c.o 

0.0 

URANIUM 

0.0 

0.0 

VANADIUM 

0.0 

0.0 

YTTERBIUM 

0.0 

0.0 

YTTkIUM 

0.0 

0.0 

ZINC 

0.0 

0.0 

ZIRCONIUM 

0.0 

0.0 

WATER  WUALITY  ANALYSIS  KESULTS 


COkE  HOLE  ID  TO-3 


PAGE 


f 


fuwwiwrn 


t 


I 
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n 
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3 

& 

© 

Q 


Q 


Q 


ITEM 

WET 

ALUMINUM 

AMMONIA 

ARSENIC 

BICAKBCNAT 

CADMIUM 

CALC IUM 

CARBONATE 

CHLORIDE 

CHROMIUM 

COPPER 

FLUORIDE 

HYDROXIDE 

I  RCN 

LEAD 

MAGNES  IUM 

MERCURY 

NITRATE 

PHOSPHATE 

POTASSIUM 

SELENIUM 

SIL  DICXID 

SODIUM 

SULFATE 

SULFIDE 

ZINC 

GKOS  ALPHA 
GROSS  BETA 
HARDNESS 
PH 

CONDUCTANC 

DIS  SOLIDS 

MANGANESE 

ALKALINITY 

CYANIDE 

BORON 

BARIUM 

SILVER 

NICKEL 

LITHIUM 

TOC 


LOWER  AQUIFER 


WATER  QUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AND  AVERAGE 
UPPER  AQUIFER 


# 

ITEMS 

LOW 

HIGH 

AVERAGE  AVERAGED 

LOW 

-0.100 

1.600 

0.154 

23 

-0.100 

-0.100 

2.500 

0.476 

112 

-0.100 

-0.010 

0.030 

0.000 

117 

-0.010 

-0.100 

7400.000 

812.076 

118 

-0. 100 

-0.010 

0.020 

0.001 

118 

-0.010 

-1.(00 

5  1 5 . 00  0 

41.982 

118 

0.800 

-0.100 

3160.000 

110.162 

118 

-0.100 

-1.000 

160. 000 

27.689 

118 

-1.000 

-0.050 

0.010 

O.OCO 

116 

-0.050 

-0. ICO 

0.30  0 

0.022 

118 

-0. 100 

-0.050 

85.000 

9.446 

118 

0.100 

880.  COO 

890.000 

685. CCO 

2 

*********** 

-0.050 

16.200 

2.9  17 

118 

-0.050 

-0.100 

26.000 

0.791 

118 

-0.010 

-1.000 

140.000 

40. 549 

118 

3.400 

-0.010 

0.00  2 

O.OCO 

118 

-0.010 

-0. 100 

2.000 

0.334 

118 

-0.100 

-0. 100 

2.400 

0.044 

118 

-0. 100 

******************** 
-O.OIO  -0.001 
-0.100  32. COO 

66.000  2950.000 

-10.0U0  740. COO 

******************** 
-0.100  68.000 
0.100  86.000 
.  3.000  830.000 

20.000  1260.000 
6. COO  12.200 
760.000  12000.000 
430. 000  6670.000 


-0.050 

25.000 

-0.010 

-0.100 

-1.000 

-0.010 

-0.100 


0.500 
6185  .000 
0.030 
25.000 
-0. 100 
0.110 
0.100 


******************** 
1  .000  37. COO 


SPECTRCGRAPHIC 

ALUMINUM 
ANT1MCNY 
ARSENIC 
BARIUM 
BERYL IUM 
BISMUTH 


0.001  5.000 

******************** 
******************** 
0.001  0.050 

******************** 
******************** 


0.0 
0.0 
9.059 
437.085 
236.564 
0.0 
1.666 
5.804 
78.960 
267.958 
7.326 
2038.169 
1356.313 
0.067 
792.663 
O.COO 
1.375 
0.0 
0.004 
0.023 
0.0 
8.971 


0.215 

0.0 

0.0 

0.018 

0.0 

0.0 


0 
118 
118 
118 
116 
0 

118 
90 
2  5 
118 
118 
118 
118 
118 
118 

117 

lie 

118 
118 
118 

0 

68 


51 

0 

0 

4 

0 

0 


-0.010 

-0.100 

110.000 

-4.000 


HIGH 


1  .000 
1.800 
0.040 
2760.000 
0.100 
260.000 
335.000 
87.000 
0.050 
0.800 
60  .000 
it******** 
18.000 
3.800 
150.000 
0.045 
7.000 
1.000 
********* 
-0.010 
58.000 
1170.000 
900.000 


#  ITEMS 
AVERAGE  AVERAGED 


******************** 


-0.100 
0.200 
4.000 
16.000 
6.000 
810.000 
540.000 
-0.050 
36.000 
-0.010 
-0.100 
-1.000 
-0.100 
-0.010 


15.000 

29.000 

73.000 

1110.000 

10.200 

4200.000 

2850.000 

0.780 

2360.000 

-0.010 

4.800 

-0.100 

0.100 

0.200 


******************** 
1.000  34.000 


0.001  0.500 

******************** 
******************** 
0.001  0.010 

******************** 
******************** 


0.136 

18 

0.365 

102 

0.001 

106 

598.327 

107 

0.002 

107 

66.916 

107 

34.404 

107 

18.978 

107 

0.000 

106 

0.030 

107 

3.370 

107 

0.0 

0 

4.913 

107 

0.393 

107 

54.578 

107 

0.001 

107 

0.533 

107 

0.023 

107 

0.0 

0 

0.0 

107 

25.089 

107 

278.925 

107 

356.448 

107 

0.0 

0 

0.805 

107 

4.273 

77 

17.000 

11 

392.065 

107 

6.863 

107 

1596.261 

107 

1147.103 

107 

0.159 

107 

522 .361 

107 

0.0 

106 

0.641 

107 

0.0 

107 

0.007 

107 

0.026 

107 

0.0 

0 

8.1  36 

66 

0.1  52 

47 

O.U 

0 

0.0 

0 

0.007 

3 

0.0 

0 

0.0 

0 

LOW 


PflfcE  l 


COMBINED  AQUIFER 

#  ITEMS 

HIGH  AVERAGE  AVERAGED 


******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 


******************** 
******************** 
******************** 
******************** 
**************  ****** 
******************** 


0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.  0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
o.u 
0.  0 
0.0 
0.0 
0.  0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 
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ITEM 


5 

5 

D 

© 

© 

© 

G 


0 

© 

© 


BORON 

CADMIUM 

CALCIUM 

CERIUM 

CESIUM 

CHPCMIUM 

COBOLT 

COLUMB IUM 

COPPER 

DYSPROSIUM 

ERBIUM 

EUROPIUM 

GADOL IN  IUM 

GALLIUM 

GERMAN  IUM 

GOLD 

HAFNIUM 

HOLM  IUM 

INDIUM 

IRIDIUM 

I  RON 

LANTHANUM 

LEAD 

LITHIUM 

LUTETIUM 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NECDYMIUM 

NICKEL 

OSMIUM 

PALLADIUM 

PLATINUM 

POTASSIUM 

PRASEOCYM  I 

RADIUM 

RHEN IUM 

RHODIUM 

RUBIDIUM 


© 

Q 

O 


RUTHENIUM 

SAMARIUM 

SCANDIUM 

SELENIUM 

SILICON 

S  ILVEk 

SODIUM 

STRONTIUM 

TANTALUM 

TERBIUM 

THALLIUM 

THORIUM 


WATER  QUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AND  AVERAGE 


LOWER  AQUIFER 

U  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


0.100  2.000 

0.328 

50 

99999. COC  99999.000 

0.0 

0 

5.00  0  99999.000 

8.750 

8 

X<*X<****  x--*****  *  ****** 

0.0 

0 

i^X*****^*' ********** 

0.0 

0 

0.001  0.001 

0.001 

1 

i*************  x=  *****  * 

0.0 

0 

£  ***X‘*  *«*X‘ ********** 

0.0 

0 

0.001  0.020 

0.007 

43 

Xt******X************ 

0.0 

0 

0.0 

0 

X<**  ****X:  ************ 

0.0 

0 

X<X**X:  *******  **=<'***** 

0.0 

0 

*  *  #  «  *  *  *  *  X=  ajt  *  *  *  X<  5jc  if  *  *  *  * 

0-0 

0 

********  ****X=  ******* 

0.0 

0 

*XX<********  ********* 

0.0 

0 

X:******************* 

0.0 

0 

*****X=  *******  ******* 

0.0 

0 

X<XX‘******X:  ********** 

0.0 

0 

X:X>X=  ******  *********** 

0.0 

0 

0.010  0.500 

0.082 

50 

0.0 

0 

0.001  0.500 

0.058 

13 

0.001  0.100 

0.021 

26 

0.0 

0 

5.000  99999.000 

5.  833 

6 

0.001  0.200 

0.042 

39 

jjt^jjt******  ****>(!*£#*## 

0.0 

0 

0.001  0.100 

0.011 

36 

#>!^  ****<******’!'*’<'*#’!' 

0.0 

0 

*  Hi  *  ^  *  *  *  >t  «  >(<  $  *  *  #  >!<  *  *  *  *  * 

0.0 

0 

jt.**#**.**}^****#)!**’!”** 

0.0 

0 

0.0 

0 

0.0 

0 

0.050  10.000 

1.823 

50 

*>(<)jt3}:*5j=>M:  *******#**£>!< 

0.0 

0 

0.100  1.400 

0.415 

13 

0.0 

0 

0.0 

0 

*>[C«>|S  5!;*  >1'  ){.** 

0.0 

0 

0.0 

0 

«){.->;:«*>{;««*)(:  *  «  *  *  « 

0.0 

0 

0.0 

0 

0.0 

0 

-0.500  20.000 

6.686 

51 

0.000  0.001 

0.000 

7 

5.CC0  99999.000 

7.500 

16 

0.010  99999. COO 

0.147 

44 

0.0 

0 

0.0 

0 

*  if  !<.**.  **■.*.*?*&**#****#* 

0.0 

0 

1.000  1.000 

1.000 

1 

rwjargir: 


UPPER  AQUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


0.100  1.000 

0.294 

47 

*$* #****####£******* 

0.0 

0 

1.000  99999.000 

7.000 

3 

0.0 

0 

0.0 

0 

Xt*#**#*#******##*#*# 

0.0 

0 

if  if  if*  jj:*****#***** 

0  .0 

0 

fc******#’!'***#*#***** 

0.0 

0 

0.001  0.010 

0  .006 

41 

0.0 

0 

XcXt** **«$*£**  ******** 

0.0 

0 

Xc  x<*X=  ******  ********** 

0.0 

0 

Xt«**  **************** 

0.0 

0 

X:X=*********  ********* 

0.0 

0 

Xt^Xt*******  ********** 

0  .0 

0 

******************** 

0.0 

0 

*****-***x--  *********** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

0.010  1.000 

0.131 

47 

*******  *  * *******  **** 

0.0 

0 

0.001  0.200 

0.043 

18 

0.001  0.500 

0.0^3 

26 

******************** 

0.0 

0 

2.000  99999.000 

6  .000 

2 

0.00!  0.200 

0.046 

38 

**********  ********** 

0.0 

0 

0.001  0.500 

0.039 

30 

*******  X;  ************ 

0.0 

0 

*******  X=  ************ 

0.0 

0 

******************** 

0.0 

0 

0.100  0.100 

0.100 

1 

******************** 

0.0 

0 

0.100  5.000 

1.704 

45 

******************** 

0.0 

0 

0.100  0.800 

0.233 

15 

*  **  ****x<  ************ 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

2.000  20.000 

8.021 

47 

-0.001  0.001 

0.001 

9 

2.000  999c 9 . 000 

8.231 

13 

0.001  1.000 

0.139 

39 

******************** 

0.0 

0 

******************** 

0.0 

0 

********  *  *********** 

0  .0 

0 

****************  X‘X<** 

0.0 

0 

iwim  ^nifi  i 


2 


COMBINED  AQUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


********************  0.0  0 

*  * * * * * *  * * * * * * * * * * * * $  0.0  0 

********************  0.0  0 

******************  X‘*  0.0  0 

********************  0.0  0 

********************  0.0  0 

* **** a ******** **** **  0.0  0 

£  ******  **  **********  *  0.0  0 

*******#********X=*X<*  0.0  0 

*******************  *  0.0  0 

********************  0.0  0 

*******  **  **  ********  *  0.0  0 

********************  0.0  0 

*********  ***********  0.0  0 

********************  0.0  0 

**  ******************  0.0  0 

*******X‘X<***********  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

*  *  *  *  5i«  *  *****  *  Jit*##**#*  0.0  0 

***************X=****  0.0  0 

********************  0.0  0 

$  ********  *****  ******  0.0  0 

*  ********  ***  *****  **  *  0.0  0 

*  **  *  *****  **********  *  0.0  0 

******  ***X«X':X‘X‘X«X<XtX‘fcX:X=  0.0  0 

************  ****Xt***  0.0  0 

**  ***  *******  X:£  ******  0.0  0 

****************  X‘**X<  0.0  0 

*  *  *  *  *  *  *  *  *  *  *  *  $  $  *  *  *  *  £  *  0.0  0 

*  ***  ** **  *  **  *  *****  x=*  A  0.0  0 

********************  0.0  0 

***********  **** *****  0.0  0 

********************  0.0  0 

********************  0.0  o 

*  *** ***  ** * ***x<* ** ** *  0.0  0 

********************  0.0  0 

********************  0.0 


*x<************  ******  0.0 

*  *  **  *  *  *  **  *  *  *  ****  *  *  *  *  0.0 

*********  ***  *******  *  0.0 

********************  0.0 

**X=*****************  0.0 

********************  0.0 

0.0 

*******  *************  0.0 

********************  0.0 

**********  ****  ******  0.0 


*******X=  ************ 
****X:  *************** 
jf:  Xc****  fc***X=  ********* 
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0.0 
0.  0 
0.0 
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iO 


..•>■•  -a  »*■«.  ihwm> 
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oooooooooooooo 
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WATER  DUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AND  AVERAGE 


^  GE  3 


ITEM 

THUL IUM 
TIN 

TITANIUM 

TUNGSTEN 

URANIUM 

VANADIUM 

YTTEKE  IUM 

YTTRIUM 

ZINC 

ZIRCCNIUM 


LOWER  ACUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  0.0  0 

**************  ******  0.0  0 

0.001  0.010  0.003  23 

***************  *  *  *  *  *  0.0  0 

-1.500  -1.500  0.0  2 

********************  0.0  0 

*****  **  >1  *****  *  <  **  ***  0.0  o 

********************  0.0  0 

0.C01  0.200  0.029  10 

********************  0.0  0 


UPPER  AQUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


******************** 

0.0 

0 

******************** 

0.0 

0 

0.001  0.010 

0.005 

23 

******************** 

0.0 

0 

******************** 

0.0 

0 

0.001  0.001 

0.001 

1 

******************** 

0.0 

0 

******************** 

0.0 

0 

0.001  0.200 

0  .031 

17 

******************** 

0.0 

0 

COME  I  NED  AQUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 


SAMPLES  IN  AQUIFER  =  118 


SAMPLES  IN  AQUIFER  =  107 


SAMPLES  IN  AQUIFER  =  0 
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%  . 

WATER  QUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AND  AVERAGE 


f-a6E  4 


0 

A  ALUIFEK 

ITEMS 

o 

ITEM 

LOW 

HIGH 

AVERAGE  AVERAGED 

LOW  HIGH 

AVERAGE 

WET 

o 

ALUMINUM 

-0. 100 

-0. 100 

0.0 

4 

******************** 

0.0 

AMMCNI A 

-0. 100 

1.000 

0.2e7 

35 

******************** 

0.0 

o 

ARSENIC 

-0.010 

0.010 

0.000 

49 

******************** 

0.0 

BICARB0NAT 

370.000 

750.000 

566.735 

49 

******************** 

0.0 

C ADM IUM 

-0.010 

0.090 

0.0C9 

49 

******************** 

0.0 

o 

CALC IUM 

28. COO 

210.000 

9Q.163 

49 

******************** 

0  .0 

CAkBONAT E 

-0. 100 

54.000 

5.510 

49 

******************** 

0.0 

CHLORIDE 

6.800 

71  .000 

17.658 

49 

******************** 

0.0 

Q 

CHROMIUM 

-0.050 

-0.010 

0.0 

49 

******************** 

0.0 

CCPPE* 

-0.100 

0.30  0 

0.C22 

49 

******************** 

0.0 

FLUORIDE 

-0.100 

0.800 

0.333 

48 

******************** 

0.0 

Q 

HYDSOX  IDE 

*****************  *** 

0.0 

0 

******************** 

0  .0 

I  RCN 

-0.050 

28  .000 

8.018 

49 

******************** 

0.0 

LEAD 

0.020 

0.800 

0.214 

49 

******************** 

0.0 

MAGNESIUM 

3.700 

874.000 

94.935 

49 

******************** 

0.0 

0 

MERCURY 

-0.010 

0  .002 

O.COO 

49 

******************** 

"  0.0 

NITRATE 

-0. 100 

21.000 

5.106 

49 

******************** 

0.0 

PHOSPHATE 

-0.100 

0. 200 

0.010 

49 

******************** 

0.0 

Q 

POTASSIUM 

************:  ******** 

0.0 

0 

******************** 

0.0 

SELENIUM 

-0.100 

-0.010 

0.0 

49 

******************** 

0.0 

O 

SIL  DIOXID 

22.000 

44.  GOO 

32.327 

49 

******************** 

0.0 

SODIUM 

75.000 

310.000 

191.531 

49 

*********  *  ********** 

0.0 

SULFATE 

145. GOO 

780. COO 

423. 677 

49 

******************** 

0  .0 

Q 

SULFIDE 

******************** 

0.0 

0 

******************** 

0.0 

ZINC  ■ 

-0. 100 

5.700 

0.625 

48 

******************** 

0.0 

GKOS  ALPHA 

1.400 

17.000 

8.764 

28 

******************** 

0.0 

# 

GROSS  BETA 

1  .000 

12.000 

6.250 

4 

******************** 

0.0 

HARDNESS 

280.000 

765.000 

570.816 

49 

******************** 

0.0 

PH 

6.000 

7.200 

6.665 

49 

******************** 

0.0 

0 

CCNDUCTANC 

860.  OC  0 

2370.000 

1565.518 

49 

******************** 

0.0 

DIS  SOLIDS 

640. CCO 

1670.000 

1134.552 

49 

******************** 

0.0 

« 

MANGANESE 

-0.050 

14.000 

2.258 

49 

******************** 

0.0 

Q 

ALKALINITY 

329. COO 

615  .000 

469.308 

49 

******************** 

0.0 

CYANIDE 

-0.010 

0.010 

0.001 

49 

*******  Vi  ************ 

0  .0 

BORON 

-0.010 

27. COO 

1.783 

49 

******************** 

0.0 

BARIUM 

-1.000 

-1.000 

0.0 

49 

**********  ********** 

0.0 

Q 

SILVEK 

-0.100 

0.070 

0.003 

49 

******************** 

0.0 

NICKEL 

0.010 

0.200 

0.049 

49 

******************** 

0.0 

0 

LITHIUM 

*******  * *** ******  **  * 

0.0 

0 

******************** 

0.0 

TOC 

7. COO 

ICO. 000 

23.100 

20 

**************  ****** 

0.0 

0 

SPECTRCGRAPHIC 

ALUMINUM 

0.050 

0. 500 

0.161 

S 

******************** 

0.0 

O 

ANTIMONY 

******************** 

0.0 

0 

*******  j{  :************ 

0.0 

ARSENIC 

******************** 

0.0 

0 

******************** 

0.0 

BARIUM 

******************** 

O.C 

0 

******************** 

0.0 

o 

-  © 

BERYL IUM 

******************** 

0.0 

0 

******************** 

0.0 

©  § 

BISMUTH 

*  ******************* 

0.0 

0 

******************** 

0.0 

#  ITEMS 


z 

z 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 


LOW 


HIGH 


#  ITEMS 

AVERAGE  AVERAGED 


******************** 
******************** 
******  ************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 
******************** 


******************** 
******************** 
******************** 
**********  ********** 
******************** 
********  * * *  ********* 


0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.  0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

“I 

1 


J2  3  -0000 


WATER  QUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AN L  AVERAGE 


PAGE  5 


ITEM 

BORCN 

CADMIUM 

CALCIUM 

CERIUM 

CESIUM 

CHROMIUM 

COBOLT 

CCLUMB  IUM 

COPPER 

DYSPROSIUM 

ERBIUM 

EUROPIUM 

GADOLINIUM 

GALLIUM 

GERMANIUM 

GOLD 

HAFNIUM 

HOLMIUM 

INDIUM 

IRIDIUM 

IRON 

LANTHANUM 

LEAD 

LITHIUM 

LUTETIUM 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NEODYMIUM 

NICKEL 

OSMIUM 

PALLADIUM 

PLATINUM 

POTASSIUM 

PRAS  EOCYMI 

RADIUM 

KHEN  IUM 

RHODIUM 

RUBIDIUM 

KUTHEN  IUM 

SAMARIUM 

SCANDIUM 

SELENIUM 

SILICON 

SILVER 

SODIUM 

STRONTIUM 

TANTALUM 

TERBIUM 

THALLIUM 

THORIUM 


A  AQUIFER 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


0.100  0.500 

0.267 

9 

******************** 

0.0 

0 

99999.000  99999.000 

0.0 

0 

********  ************ 

0.0 

0 

0.C01  0.001 

0.001 

1 

0.000  0.000 

0.000 

1 

******************** 

0.0 

0 

******************** 

o.c 

0 

0.001  0.010 

0.004 

8 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

************  ******** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

0.010  0.100 

0.044 

9 

******************** 

0.0 

0 

0.001  0.001 

0.001 

3 

O.COl  0.100 

0.042 

5 

*****  ******  ********* 

0.0 

0 

99999. COO  99999.000 

0.0 

0 

0.001  0. 100 

0.C17 

9 

******************** 

0.0 

0 

0.001  0.050 

0.016 

8 

******************** 

0.0 

0 

**************  ****** 

0.0 

0 

******************** 

0.0 

0 

*  ******************* 

0.0 

0 

******************** 

0.0 

0 

O.iCO  2.000 

0.656 

9 

******************** 

0.0 

0 

O.ICO  0.700 

0.256 

18 

********  ************ 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

4******************* 

0.0 

0 

2. COO  20.000 

8.000 

9 

0.100  0.000 

0.000 

1 

2.000  99999.000 

5.400 

5 

0.100  0.100 

0.100 

6 

******************** 

0.0 

0 

******************** 

0.0 

0 

******  * * *********** * 

0.0 

0 

******************** 

0.0 

0 

#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


******** ************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  u.O  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  o.o  o 

********************  0.0  o 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  o.o  o 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  0 

********************  0.0  o 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 

********************  0.0  o 

********************  0.0  o 

********************  0.0  0 

********************  0.0  o 

********************  0.0  o 


#  ITEMS 

LOW  HIGH  AVERAGE  AVERAGED 


******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.  0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.  0 

0 

******************** 

0.0 

•,  0 

******************** 

0.0 

0 

******************** 

0.  0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.0 

0 

A******************* 

0.0 

0 

******************** 

0.0 

0 

******************** 

0.  0 

0 

******************** 

0.0 

0 

******************** 

O.o 

0 

A******************* 

0.0 

0 

******  *-fc****  *A*  * **  *  * 

0.0 

0 

j  RBOSP  PROG? 
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HATER  QUALITY  ANALYSIS  SUMMARY 
SAMPLE  ITEM  RANGE  AND  AVERAGE 


f  ~GE  6 


2L 

D 

O 

O 

© 

© 

© 

© 

Q 


ITEM 

THULIUM 

TIN 

TITANIUM 

TUNGSTEN 

URANIUM 

VANAD I UM 

YTTEKB  IUM 

YTTRIUM 

ZINC 

ZlhCUN  IUM 


A  AQUIFER 


LOW 


HIGH 


******************** 
******************** 
0.001  0.010 

******************** 
*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 
******************** 
*  *  *  *  *  *  *  *  £  *  *  *  *  *  *  *  *  *  *  * 
*  *  *  *  X:  *  *  *  af.  * *  *  *  *  *  *  *  *  *  * 
0.001  0.001 

******************** 


AVERAGE 


#  ITEMS 
AVERAGED 


0.0 

0.0 

0.004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.001 

0.0 


SAMPLES  IN  AQUIFER  =  49 


0 

0 

8 

0 

0 

0 

0 

0 

2 

0 


LOW  HIGH  AVERAGE 

********************  0.0 

*******  *************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

********************  0.0 

SAMPLES  IN  AQUIFER  =  0 


#  ITEMS 
AVERAGED 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


LOW 


HIGH 


#  ITEMS 

AVERAGE  AVERAGED 


******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

******************** 

SAMPLES  IN  AQUIFER  = 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


, 


■I 


UPPER  AND  LOWER  AQUIFER  MONITORING 
SECTION  1 .2.7 


Chemical  Constituent  Distribution  Maps 


EXPLANATION 


CHEMICAL  CONSTITUENT  DISTRIBUTION  MAPS 


Aqui fer 

Locat i on 

U 

=  Upper  Aquifer 

L 

=  Lower  Aqui fer 

Sampl i ng 

Method 

1  . 

Drilling  Program 

2. 

Pumping  Test 

3- 

Monitoring  Program 

Val ues 

Average : 

Mean  of 

all  values  for  the  given  method. 

H  i  ghest : 

Hi ghest 

value  for  given  method. 

Lowest : 

Lowest 

value  for  given  method. 

Unit: 

Single 

value  for  each  hole  from  monthly 

sample . 


Wet  -  Wet  Chemical  Analysis:  Values  in  milligrams  per  liter 

(mg/1)  approximately  equivalent  to  parts  per  million  (ppm) 
except  for  pH. 

.000  value  -  constituent  not  tested  for. 


Spectrographic  -  Qualitative  Spectrographi c  Analysi s  : 

Values  in  milligrams  per  liter  (mg/l),  approximately 
equivalent  ot  parts  per  million  (ppm). 

.000  value  means  less  than  minimum  detectable  amount. 


CORE  ANALYSIS  REPORT 
CORE  HOLE  LOCATIONS 


Holes  off  Map 
x  G-S  M3 
x  G-S  M2 


x  G-S6 

x  G-S  D-18 
x  TO  3 

CE  702  x  G-S  10 


x  G-S  15 


x  G-S  4-5 


To  1 

x  G-S  D-19  X  AM  2 -A 

CE  705A 


x  C-S  M-4 


x  CE  709 


x  G-S  13 

G-S  12 

xx  G-S  D-1 6 


x  G-S  2-3 


x  G-S  9 


x  G-S  11 


TO  2 

x  G-S  D-1 7 

x  G-S  Ml  CE  701 


x  CE  707 


x  CE  708 


x  G-S  8 


x  G-S1 


XAM  3 

Holes  not  completed  in  Upper 

and  Lower  Aquifers 

AM  4 

CE  703 

G-S  7 

G-S  14 

S  7 

S  11 

S  12 


Scale  1"  =  2600' 


* 


9 

) 

) 

> 


09/26/75 


X  .000 

X  .000 


AVERAGE  WET 


CORE  ANALYSIS  REPORT 
ALKALINITY  AQUIFER  U  METHOD  2  FROM: 


TO! 


r 


9 

X  .000 

£  x  .000  x  .000 

X  726.667 

.000 

}  X  .000 


> 


X  375.000 


) 

) 


.000 

X  .000 

575.000 


X  19.000 


9 


X  .000 


X  .000 


X  .000 


.000 

XX  530.000 


X  .000 


X  .000 


X  .000 


5 

> 

) 

3 

D 

'3 


X 

X  .000 


.000 

.000 

.000 


.000  X 


.000 


X 


X  .000 


.000 

X  25.000 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 

c  n  o 

i  i  ivj  OH  —  OO 

REPORT*] 

09/26/75 


CORE  ANALYSIS  REPORT 


€ 


AVERAGE  WET 


ALKALINITY  AQUIFER  U  METHOD  3  FROM:  TO: 


t 


X  422.000 
X  506.000 


465.600 


X 

X 


.000 

2212.500 

2171.600 


X  339.000 


702.800 


433.333 


138.500 

.000 

310.000 


c 

c 

( 

< 

< 

< 


X  432.667 


i 


t 


I 

I 

9 


X  697.000 


X  376.600 


X  519.000 


( 


X  445.750 

.000 

XX 


( 


215.500 


I 


X  387.333 


X  349.740 


l 


467.500 
X  .000 

X  318.000  129.950 


X 

X  526.000  X  436.800 


X  379.833 


.000 

X  198.250 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 

[rbosf 


••  n  r\  ^ 

i  *  '•w'  O.  , 


-  o  ^ 


h  c  r 


ORT 


mmSTi 


d 

> 

a 

» 

> 


o> 

» 

5 


3 


09/26/71, 


AVERAGE 


WET 


X 

X 


.000 

.000 


.000 


CORE  ANAmiS  REPORT 
ALKALINITY  AQUIFER  L  METHOD  2  FROM! 


TO! 


X 

X 


5592.500 

.000 

3215.000 


.000 


.000 


.000 


.000 

525.909 

682.500 


.000 


.000 


.000 


.000 

1498.333 

.000 


.099 


,000 


.000 

1853.500 

XX 


537.500 


,000 


,000 


.000 


,000  X 


.000 


6.199 


.000 


n 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 

Or  *“>  C? r**  f"*  r- 

o  i  i  c o  o  r’i  ll  r 

ORT  J 

_ f 

L 


p 


— - 


_ 


09/26/75 


CORE  ANALYSIS  REPORT 


AVERAGE  WET 


ALKALINITY  AQUIFER  L  METHOD  3  FROM: 


X  675.000 
X  425.000 


X  2345.800 

X  .000 

X  .000 

2412.600 


X  796.340 


X  2050.000 


X  1299.000 


960.000 

X  .000 

.000 


X  2270.000 


X  268.000 


X  1670.000 


X  2540.000 


2180.000 

XX  1770.000 


X  929.000 


X  1129.000 


X  1679.000 


361.333 
X  665.500 
X  368.280  .000 


X  1154.000  X  400.750 


X  879.000 


X  900.000 

X  273.200 


RBOSP 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 

lUdhi.00 

prnnPT  "1 

hi:; r  Uni  ; 

_ J 

* 


* 


09/26/75 


CORE  ANALYSIS  REPORT 


AVERAGE  WET 


OIS  SOLIDS  AQUIFER  U  METHOD  2  FROM: 


TO: 

€ 


| 

X  .000 

X  .000 

t 

X  .000 

x  .ooo  x  »000  c 

X  2143.333 

.000 

X  .000  £ 


i 


X  860.000 


.000 

X  .000 

999.167 


< 

-X  1000.000 

< 


.000 


.000 


.000 


.000 

,000 

.000 


.000 


.000  X 


.000 


.000 


.000 


.000 


.000 

XX  1290.000 


.000 


X  1070.000 


.000 


AM  4 

815.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 

.  < 
< 
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► 


09/26/75 


CORE  ANAtfSIS  REPORT 


AVERAGE  WET 


DIS  SOLIDS  AQUIFER  L  METHOD  2  FROM  t 


TO* 


4 


x 

X 


.000 

.000 


.000 


X 

X 


7715.000 

.000 

3980.000 


.000 


.000 


t 

4 

( 

( 

< 


•  i 

X  .000 


X 


.000 

1931.667 

.000 


X 


2750.000 


\ 


X  .000 


X  .000 


X  .000 


2427.000 

XX  1347.500 


X  .000 


X  .000 


X  .000 


.000 
X  1119.091 
X  .000  1107.500 


.000  X 


.000 


X 


X  .000 


.000 

X  2830.000 


AM  4 

3200.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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AVERAGE 


WET 


X  1064.000 
X  1404.000 


X  1678.000 


834.000 


CORE  ANA^SIS  REPORT 
DIS  SOLIDS  AQUIFER  U  METHOD  3  FROM: 


TO: 


676.000 


X 

X 


.000 

2740.000 

2698.000 


926.667 


888.000 


986.667 


900.000 


X  1952.000 


637.500 

.000 

730.000 


X  1000.000 


X  1075.000 

.000 

XX 


996.250 


X  1200.000 


853.000 


.000 


X  1166.000  X  996.000 


685.000 


1002.500 

.000 

765.000 


AM  4 
CE  703 
GS  7 
GS  14 
S  7 
S  11 
S  12 


.000 

.000 

.000 

.000 

.000 

.000 

.000 
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AVERAGE  WET 

DIS  SOLIDS  AQUIFER  L  METHOD  3  FROM:  TO: 

X  820.000 

X  1262.500 

X  2214.000  ^  M  _ 

X  .000  X  2950.000 

X  .000 

3234.000 

X  1618.000 

> 

> 

X  1690.000 

1320.000 

X  .000  *  2850.000 

.000 

> 

p 

X  1070.000 

X  2330.000 

P  X  3360.000 

2950.000 

XX  2470.000 

> 

X  1240.000 

X  1400.000  X  2140.000 

P 

X 

X  754.000 

p 

P 

X  1460.000 

X  1620.000  X  705.000  X  687.000 

847.500 

1235.000 

•ooo 

AM  4  .000 

CE  703  .000 

GS  7  .000 

GS  14  .000 

1 iiT 

X  1320.000  s  7  •00° 

S  11  .000 

S  12  .000 

X  1320.000 
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HIGHEST  WET  DIS  SOLIDS  AQUIFER  U  METHOD  3  FROM:  TO: 


X  1190.000 
X  1 460.000 


X  730.000 

X  .000 

X  2850.000 
2790.000 


X  2030.000 


X  900.000 


» 


X  980.000 


900.000 

X  .000  X  1160.000 

730.000 


X  1820.000 


X  970.000 


X  1190.000 


.000 

XX  1250.000 


> 


X  1310.000 


» 


X  1150.000 


X  1060.000 


5 

3 


1230.000 

.000 

820.000 


X 

X  1420.000  X  1120.000 


X  970.000 


.000 

X  830.000 


AM  4 

.000 
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.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 
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TO 


< 


WET 


DIS  SOLIDS 


AQUIFER  L  METHOD  3 


FROM: 


( 


X  820.000 
X  1300.000 


X  2780.000 

X  .000 

X  .000 

3640.000 


X  1740.000 


X  2950.000 


! 


) 


> 

i 

> 

i 

) 

> 

4 

^  X  3360.000 

\ 

» 

t 

* 

% 

I 

£> 

I 

} 

d> 

|4 

i< 

D 


X  1690.000 


1320.000 
X  .000 

.000 


X  2850.000 


X  1070.000 


X  2330.000 


2950.000 

XX  2470.000 


X  1240.000 


X  1400.000 


X  2140.000 


X 

X  1000.000 


X  1620.000  X  750.000 


X  1460.000 

X  725.000 


1150.000 

1250.000 

.000 

AM  4  .000 

CE  703  .000 

GS  7  *000 

GS  14  .000 

S  7  *000 

X  1320.000 

S  11  .0°° 

S  12  .00° 
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) 


LOWEST  WET  DIS  SOLIDS  AQUIFER  U  METHOD  3  FROM:  TO: 

ft 


X  880*000 
X  1360.000 


) 


X  620.000 

X  .000 

X  2630.000 
2570.000 


X  1910.000 


X  900.000 


X  840.000 


S) 

0 


540.000 

X  .000  X  890.000 

730.000 


X  800.000 


X  1010.000 


3 


X  1580.000 


.000 

XX  820.000 


X  980.000 


X  820.000 


X  780.000 


O 

Q? 

o 

o 

1 Q 


x 


X 

720.000 


X  .000 

X  1030.000  X  900.000  X  600.000 


870.000 

- 

.000 

710.000 

AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

X 

730.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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X  820.000 
X  1220.000 


X  1880.000 

X  .000  X  2950.000 

X  .000 

2980.000 

X  1520.000 


X  1690.000 


1320.000 
X  .000 

.000 


X  2850.000 


X  1070.000 


X  2330.000 


X  3360.000 


2950.000 

XX  2470.000 


X  1240.000 


X  1400.000 


X  2140.000 


X  630.000 


X  1460.000 

X  1620.000  X  670.000  X  660.000 


720.000 

1220.000 

.000 

AM  4 

.000 

CE  7  03 

.000 

GS  7 

.000 

GS  14 

.000 

X  1320.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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31 S  SOLIDS  AQUIFER  U  METHOD  3  FROM  S 
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3/31/75 


€ 


€ 

X  1090.000 

C 

X  1450.000 

€ 

X  620.000 

X  .000  *  .000  £ 

X  2630.000 
2570.000 

X  1940.000  £ 


C 

X  960.000 


X 


.000 

.000 

.000 


X  .000 

c 


X  1580.000 


X  850.000 


X  .000 


.000 

XX  .000 


X  1310.000 


< 


X  .000 


X  780.000 


t 


< 


X 

X  810.000 


X  .000 

X  1120.000  X  1120.000  X  .000  * 


.000 

.000 

820.000 

AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

X 

730.000 
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.000 

S  11 

.000 

S  12 

.000 
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f 

€ 


X  .000 

X  1300.000 


r 


e 


c 

X  1920.000 

X  .000  X  .000  { 

X  .000 

3180.000 

X  1 740 .000  * 


< 


X 


< 


.000 


X 


.000 

.000 

.000 


< 


X  .000 


f 


X  .000 


X  .000 


X 


c 

.000 

I 

.000 

XX  .000 


X 


.000 


t 


X  .000 


X 


.000 


c 


840 .000 
X  1250.000 
X  710.000  .000 


.000  X  750.000 


X 


.000 

X  660.000 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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* 

i 


( 


X 

X 


1 180.000 


I 


1A60.000 


X  690.000 

X  .000  X  .000  ( 

X  2850.000 
2780.000 

X  1910.000  ( 


t 


X 


I 


.000 


{ 

5A0.000 

X  .000  X  1160.000 

730.000  , 


X  1710.000 


X  800.000 


I 


X  10A0.000 

.000 

XX 


I 


820.000 


i 

X  980.000 


X  1150.000 


X  1060.000 


.000 


1030.000  X  900.000 


660.000 


1230.000 

.000 

71 0.000 

AM  A 

.000 

CE  703 

.000 

GS  7 

.000 

GS  1A 

.000 

X 

810.000 

S  7 

S  11 

.000 

.000 

S  12 

.000 
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I 


4/30/75 

I 


» 


X  .000 

X  1290.000 


X  1880.000 

X  .000 

X  .000 

3200.000 


X  1680.000 


X  .000 


X  .000 


X 


.000 

.000 

.000 


X  .000 


X  .000 


X  .000 


X  .000 


.000 

XX  .000 


x  .000 


X  .000 


X  .000 


1150.000 
X  1220.000 
X  730.000  .000 


.000  X  670.000 


X 


X  .000 


.000 

x  690.000 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

. .000  5 
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& 


H 

X  980*000 
f  X  1370.000 


X  730.000 

x  .000  X  .000 

X  .000 

2760.000 

X  1960.000 


X  .000 


} 


9 


X  1680.000 


i 

? 

: 


I 


3 


550.000 
X  .000 

.000 


X  950.000 


X  970.000 


X  1010.000 


.000 

XX  1045.000 


X  1310.000 


X  990.000 


X  830.000 


X  850.000 


870.000 

.000 

.000 


X 

X  1420.000  X  1050.000 


.000 

X  830.000 


AM  4 
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GS  7 
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GS  14 
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S  7 

.000 

S  11 

.000 

S  12 

.000 

X 
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X  1 240  #000 
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DIS  SOLIDS  AQUIFER  L  METHOD  3  FROM:  5/01/75  TO:  5/31/75 


X  2090.000 


X 

X 


.000 

.000 

2980.000 


.000 


.000 


.000 


X  1580.000 


.000 

.000 

.000 


.000 


.000 

2950.000 

XX 


.000 


.000 


.000 
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9 

3 

3 

3 
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S  1 2 

.  000- . 

PROGRESS 

REPORT  j 

L 


09/26/75 


UNIT  VALUE  WET 
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X  1360.000 
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DIS  SOLIDS  AQUIFER  U  METHOD  3  FROM:  6/01/75  TO:  6/30/75 


680.000 


X 

X 


.000 

.000 

2590.000 


.000 


910.000 


820.000 


.000 


X  1920.000 


560.000 

.000 

.000 


X  890.000 


X  1060.000 


.000 

XX  870.000 


X  1150.000 


X  790.000 


.000 


X  1100.000  X  950.000 


600.000 


960.000 

.000 

.000 


870.000 


AM  4 
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GS  7 
GS  14 
S  7 
S  11 
S  12 
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.000 
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.000 

.000 

.000 

.000 


f 

f 

c 
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€ 

C 

c 

< 

< 

( 

c 
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X 


.000 


X  1220.000 


UNIT  VALUE  WET 


DIS  SOLIDS  AQUIFER  L  METHOD  3  FROM:  6/01/75  TO:  6/30/75 


> 

) 


X 

X 


X  2400 .000 

.000 

.000 

3640.000 


) 


X  1520.000 


X  .000 


\ 

$  X  .000 


I 

i 

i 

,  ^ 

L 

> 

‘a 


*■**_ 


.000 


•  QOO 


730.000 
X  .000 

X  630.000  .000 


.000 

.000 

.000 


.000 


,000 


.000  X 


680.000 


.000 


.000 

.000 

XX 


■PM 


670.000 


.000 


.000 


.000 


AM  4 
CE  703 
GS  7 
GS  14 
S  7 
S  11 
S  12 


.000 

.000 

.000 

.000 

.000 

.000 

.000 
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UNIT  VALUE  WET 


DIS  SOLIDS  AQUIFER  U  METHOD  3  FROM:  7/01/75  TO:  7/31/75 


f 

c 


c 

X  1190.000 

c 

X  1380.000 

C 

X 
X 


C 


X  8 AO ,000 


900.000 
X  .000 

.000 


c 

X  .000 

€ 


.000 

.000 

2790.000 


660.000 


900.000 


C 


X  2030.000 


X  1820.000 


X  910.000 


X  1190.000 


.000 

XX  1250.000 


X  1250.000 


L 

L 

L 


X  .000 


X  805.000 


c 


X 

X  880.000 


X  .000 

X  1160.000  X  960.000  X  650.000 


950.000 

.000 

.000 

AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

X 

880.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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DIS  SOLIDS  AQUIFER  L  METHOD  3  FROM  :  7/01/75  TO:  7/31/75 


X  820.000 
X  .000 


X  2780.000 

X  .000 

X  .000 

3170.000 


X  1570.000 


X  2950.000 


X  1690.000 


1320.000 
X  .000 

.000 


X  2850.000 


X  1070.000 


X  2330.000 


X  3360.000 


.000 

XX  2970.000 


X  1240.000 


X  1400.000 


X  2140.000 


X 

X  1000.000 


X  1620.000  X 


.000 


X  1460.000 

X  725.000 


8B5.000 

.000 

.000 

AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

X  1320.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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AVERAGE  WET 


SULFATE  AQUIFER  U  METHOD  3  FROM: 


TO: 


X  419.000 
X  622.000 


X  45.600 

X  .000 

X  102.500 
50.400 


X  814.000 


X  320.000 


X  285.000 


248.750 

.000  X  348.333 

270.000 


X  327.000 


X  395.000 


X  644.000 


.000 

XX  472.500 


X  416.000 


X  301.667 


X  303.000 


298.750 
X  .000 

X  310.000  385.000 


X  348.000  X  333.000 


X 


.000 

X  275.000 


AM  4 
CE  703 
GS  7 
GS  14 
S  7 
S  11 
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.000 
.000 
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.000 


X 
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WET 


X  20.000 

X  582.500 


240.000 


231.000 


CORE  ANALYSIS  REPORT 
SULFATE  AQUIFER  L  METHOD  3  FROM: 


TO: 


X 

X 


.000 

.000 

53.000 


X  140.000 


50.000 


282.500 

335.000 

.000 


48.200 


65.000 


180.000 


403.000 


155.000 

.000 

.000 


185.000 


50.000 


50.000 

XX 


140.000 


55.000 


50.000 


35.000 


125.000  X  161.250 


258.000 


145.000 


AM  4 
CE  703 
GS  7 
GS  14 
S  7 
S  11 
S  12 


.000 

.000 

.000 

.000 

.000 

.000 
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AVERAGE 


WET 


X 

X 


6.679 

6.699 


CORE  ANALYSIS  REPORT 
PH  AQUIFER  U  METHOD  3  FROM: 


TO: 


X 

X 


.000 

7.200 

7.599 


7.332 


7.519 


6.599 


6.750 

.000 

6.399 


7.199 


7.033 


> 

3 

3 

D 


6.779 


6.579 


6.933 


6.649 

.000 

6.000 


6.439 


6.679 


6.539  X 


6.539 


6.633 


6.750 

.000 

XX 


.000 


6.974 


6.474 


6.819 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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AVERAGE  WET  PH  AQUIFER  L  METHOD  3  FROM:  TO: 

X  7.199 

X  6.649 
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) 

X  8.239 

.000  X  7.599 

.000 

8.319 

X  7.079 


> 


'  X  7.399 

I 


7.299 

X  .000  X  7.599 

.000 

I 


> 


x 


7.399 


X  7.399 


X  7.399 

8.000 

XX  7.500 


7.399 


6.899 


7.049 

6.599 

.000 


7.299 


11.000 


7.199  X 


6.600 


6.919 


7.199 


7.500 


AM  4 

.000 

CE  703 

.000 

GS  7 

.000 

GS  14 

.000 

S  7 

.000 

S  11 

.000 

S  12 

.000 
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WET 

SODIUM 

AQUIFER  U  METHOD  2  FROM 

X  .000 

X  .000 


X  .000 

X  .000 

X  830.000 

.000 


X  .000 


X  .000 


X  270.000 


.000 

X  .000 

199.167 


X  390.000 


X  .000 


X  .000 


X  .000 


.000 

XX  260.000 


X  .000 


X  .000 


X  .000 


x  .000  X 


.000 


x 


.000 

x  AO. 000 


.000 

X  .000 

x  .000  .000 


AM  A 
CE  703 


GS  7 
GS  14 


.000 


[ 
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s 

PF 


7 
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280.000 
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AVERAGE  WET 


SODIUM  AQUIFER  L  METHOD  2  FROM: 


TO: 


X  .000 

X  .000 


X  .000 

X  3345.000  X  .000 

X  .000 

1350.000 

X  .000 


X  .000 


.000 

X  768.333  x  1090.000 

.000 


X  .000 


X  .000 


X  .000 


1017.000 

XX  288.750 


X  .000 


X  .000 


X  .000 


X 


.000 

X  327.727 
.000  247.500 
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